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REINFORCED CONCRETE WORK AT THE NEW RAIL- 
WAY TERMINAL STATION AT ATLANTA, GA. 


Reinforced concrete has been used in an ex- 
ceptional variety of forms and with great bold- 
ness of design in constructing the large new 
terminal station at Atlanta, Ga. In the station 
building proper practically the entire structure, 
except outside walls—that is, all footings, col- 
umns, floors and roofs—are constructed of the 
material. The large train-shed is of steel con- 
struction, but it is founded on reinforced concrete 
piles, and reinforced con- 


ing a balcony along the north front of the sta- 
tion. 

So much for the general layout of the terminal. 
The present article deals solely with the rein- 
forced concrete work comprised in its construc- 
tion. This is of such variety and so widely scat- 
tered that it is necessary to curtail space by 
grouping similar constructions, without regard 
to their location in the structure. In order, how- 
ever, that this classification may not cause con- 
fusion, the reinforced concrete work will first be 
briefly catalogued for each structure. 


side of the subway are the walls of the station 
building, and on the east side is built a reinforeed 
concrete retaining wall, which holds back the fill 
forming the plaza embankment. This wall is 
shown at A B in Fig 1, and as is there shown 
turns a right angle and continues as walls BR D 
and B K, retaining the plaza fill from the road- 
ways shown in the accompanying picture. Wall 
E F G, Fig. 1, shows another portion of the plaza 
fill retaining wall system. 

Of the viaduct approaches, that along the south 
side of the station is of steel and does not enter 
into this description. On 


crete is used for retaining 


walls, platforms, plat- 
form roofs, viaducts and 
other subsidiary struc- 


tures in connection with 
the train-shed, the sta- 
tion building and the ap- 
proaches to them. A no- 
table feature of this rein- 
forced concrete work is 
the extensive use of open 
framework forms, such as 
are employed in steel and 
timber designs; indeed, 
we recall the use of these 
forms to no such extent 
previously in American 
practice. The designers 
and builders of the rein- 
forced concrete work 
were the Baltimore 
Ferro-Concrete Co., Bal- 
timore, Md. 


GENERAL DESCRIP- 
TION OF THE WORK. 
The appearance and 

general arrangement of 

the new Atlanta Termin u 

Station are shown by the 

accompanying view and 

by the diagram pian Fig. 

1. As will be observed, 

there are three groups of 

Structures—first, a sta- 

tion building proper, con- 

taining the usual lobby, waiting room and other 
accommodations on the main level, with 

Stories above occupied by offices; second, a train- 

shed at a level below the station main floor, and, 

third, a midway and concourse connecting the 

Station and the train-shed. 

The point to which attention is directed par- 
tleularly is that the main service floor of the sta- 
tion is one story above the street level, which is 
also the train-shed track level. For street traffic 


a reach the main floor level of the station artifi- 
“rproaches are required. These comprise 


pally an inclined embankment forming a 


me between the station front and the street 
_ thereto; second, a steel roadway viaduct, 
Daleony along the south fronts of the 
ai. — train-shed and carrying Mitchell St. 
oe railway tracks passing by the train-shed; 


““'rd, @ reinforced concrete viaduct, form- 


VIEW OF THE NEW RAILWAY TERMINAL STATION AT ATLANTA, GA. 


Built by the Baltimore Ferro-Concrete Co., Baltimore, Md. 


The main station building naturally calls for 
vast consideration. As originally designed, the 
building was to have brick walls and a steel 
framework, fireproofed with terra cotta. In the 
revised plans reinforced concrete was substituted 
for the steelwork and fireproofing; but the archi- 
tectural lines were kept as originally designed 
and the brick walls were retained. Figs. 2 and 3 
show the substituted reinforced concrete work; 
it comprises footings, columns, floors and 
roofs. 

Turning now to the approaches, we have first 
the plaza and carriage driveway. The tracks of 
the Southern R. R. going to the freight yard pass 
along the front of the station in subway. The 
roof of this subway is formed by the reinforced 
concrete floors of the pavilions of the station and 
by the carriage driveway floor between pavilions 
which are also reinforced concrete. On the west 


the other hand, the via- 
duct which continues the 
baggage driveway, cross- 
ing the plaza along the 
north side of the station 
building, is 
concrete, 


reinforced 
It consists of a 
slag and girder platform, 
one edge of which rests 
on the station building 
wall and the other edge 
of which is carried by 
girders and columns, as 


indicated in the picture 
herewith and in Fig. 
1. At its rear end this 
driveway opens into the 
portion of the station 
known as the midway, 
which will now be de- 
scribed. 

Along the west side of 
the station building the 
Central of Georgia Ry. 


has its main tracks, over 
which it was necessary 
to build a bridge giving 
access from the station 
to the concourse and the 
train-shed. Th's_ bridge 
is really a broad plat- 
form, supported by the 
station wall and by col- 
umns and having a roof 
for shelter. The _ plat- 
form, the column supports and the roof are all 
reinforced concrete, as is indicated by Fig. 2. 

The reinforced concrete work of the train-shed 
comprises pile foundations and footings, and a re- 
markably bold design of retaining wall, intended 
to prevent the fill forming the embankment ap- 
proach to the train-shed from coming against a 
neighboring building. There was also built in 
connection with the terminal work, but by the 
city of Atlanta, a reinforced corcrete viaduct 
carrying Magnolia St. over certain of the railway 
tracks entering the terminal. 

STRUCTURAL DETAILS. 

Itemized briefly, the reinforced concrete work 
comprises: Footings and columns, floors and gir- 
ders, roofs, retaining walls, viaducts, and rein- 
forced concrete pile molding and driving. A large 
amount of the work under each of these items * 
presents no special features, and may be passed 
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with brief mention; but there are under each 
item certain special designs that merit descrip- 
tions in detail, and these-are given in the suc- 
ceeding paragraphs. 

COLUMNS AND FOOTINGS.-—The interior sup- 
ports of the station building floors are a combina- 


omitted. A special footing is shown by Fig. 7. 
This footing carries a column, or, more correctly, 
an abutment pillar, set at the angle B formed by 
the retaining walls A B and B D, Fig. 1. Its 
construction is clear from the drawings. 

Turning now to the special column details, note 
may be made, first, of the two columns A and B, 
Fig. 3, which support the east ends of two of the 
main waiting-room trusses. These columns are 
18 ins, square in the basement story and 16 ins. 
square in the story above. Each is reinforced by 
eight bars. The truss connections to the tops of 
these columns are shown by Fig. 15. 

FLOORS AND PLATFORMS.—The floors and 
platforms of the station and approaches are all 
slab and beam floors; they are notable chiefly 
for the very heavy girder work and for the flat 


ceiling slab construction concealing the beams in 


the station building work. 
The heavy girder work in the station building 


proper is exemplified by the three girders marked 


A, B and C in Fig. 2. Girder A spans the board 


entrance lobby leading to the main waiting room 
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FIG. 1. DIAGRAM PLAN OF NEW TERMINAL STATION AT ATLANTA, GA. 


tion of interior walls of brickwork and of columns 
of reinforced concrete. In addition, there are 
column supports for the midway platform and 
roof and for the driveway platform, and one or 
two special piers and footings. 

The columns are all square in section and are 
all founded on square slab footings resting di- 
rectly on the ground. Those for the station build- 
ing proper are either 12 ins. or 14 ins. square, 
depending on the load, with the exception of two 
which are made longer to serve a special pur- 
pose that will be described later. Those carry- 
ing the midway platforms are much larger, they 
being 16 x 16 ins., 20 x 20 ins., 20 x 24 ins. and 
intermediate sizes; while those under the baggage 
driveway platform are again 12 ins. and 14 ins. 
square. All columns up to 16 ins. square, except 
in one or two special cases, are reinforced by 
four round steel rods set vertically one in each 
corner; all larger columns are reinforced by 
eight rods, one in each corner and one at the 
middle of each side. These rods are hooped to- 
gether every 10 ins. by wire ties; their bottoms 
rest on sheet-steel disks in the footing slab, and 
their tops connect with the bottoms of the rods 
in the column above by butt joints enclosed in a 
sleeve. As a rule, also, the columns decrease in 
section in each story, and this necessitates, in 
order to secure the butt joint, bending the lower 
column rod at the connection, as is shown by the 
detail Fig. 4. 

Typical column footings are shown by Figs. 5 
and 6. Fig. 5 shows the footing for columns 
under the midway platform. This is the largest 
column and column footing used in the terminal 
work. As will be seen, the footing is a truncated 
pyramidal slab reinforced by bars and stirrups. 
The footings for all the 12 x 12-in. columns for 
the baggage driveway are similar to that shown 
by Fig. 5, but the larger columns have the special 
ribbed footing shown by Fig. 6, or an exactly 
similar footing, except that the ribs C are 


and carries two bays of floor, as shown; it is 32%4 
ins. deep, 16 ins. wide and 30 ft. 105% ins. clear 
span. Girder B spans the same entrance way as 
does girder A, and carries a three-story brick 
wall as a lintel beam; its span is 28 ft. 11 ins., 
and its cross-section 16 x 40 ins. The depths 
given for girders A and B include the 8 ins. depth 
of the floor slab. Girder C spans the entrance to 
the passageway leading to the midway; it carries 
a one-story brick wall on a clear span of 31 ft. 


all dimensions, so that these need 
peated. It may be noted that the co! footin 
shown in Fig. 5 supports column 
cating the style of girder reinforceme: 
details are given of the girders V ay 
9. These girders, it should be note. 
ends of the baggage driveway beam: 
the beams of the midway floor. In Nee + 
the sections shown in Fig. 2, it ma. ee 
that, as the locomotives will give oft 
smoke when passing under the plat? t 
decided to build smoke flues of « MPs, 
pended under the floor in order to . 
space. 

The only remaining platform wo: 
importance is that for the baggage 
and this is straightforward slab and . 
Transverse girders extend from each 
the building wall, and carry lines of ‘ 
whole being covered with a slab nd all 
parts being reinforced concrete. 

ROOF CONSTRUCTION.—Perhaps em of 
the terminal work in reinforced co: 
so many novelties of design as do. 
work. This work comprises the 1»: 
roof between main towers, the roofs ‘ 
wings containing the small towers, | vofs of 
the two pavilions, the roof over the m 


waitin 
room and the roof over the midwa: ten 
These roofs are illustrated in Figs. (() to 17 
inclusive. 

Fig. 10 shows a plan and two sections of the 
roof over one of the wings containing ‘he sya) 
towers. The main members are the tw» trusses 
A and B, which are shown in detail by Fig. 11 
The truss form is quite simple, and the details 
call for no particular mention. Practically the 


same type of roof is used for the pavilions 

The narrow roof between main towers is shown 
in plan by Fig. 12. The sections show the roof 
framing in diagram, and one of the trusses js 
shown in detail by Fig. 13. The truss form is 
one very commonly used in steel construction, 
and the disposition of the reinforcement in ten- 


sion and compression members at connections 
and in the corbelled eaves should be noted 

The most important of the several roofs in the 
station building proper is that over the main 
waiting room. The clear opening covered by this 


roof*is 116 ft. 4 ins. long and 60 ft. wide. The 
smaller dimension is spanned by four trusses, 
spaced as follows, counting from end wail! to end 
wall: 19 ft. 8 ins., 20 ft. 6 ins., 36 ft., 20 ft. 6 ins 
and 19 ft. 8 ins. The 36-ft. space between the 
middle pair of trusses is bisected by an open web 
transverse girder, which takes intermediate sup- 
port in two similar girders resting on the trusses 
and running longitudinally of the roof area, one 
on each side of the skylight. This arrangement 
is shown by the plan and sections Fig. li. 

Details of the waiting room main roof trusses 
are shown by Fig. 15. Two of these trusses are 
carried at both ends on brickwork wall piers, ani 
two are carried at one end on brickwork wall 
piers and at the opposite ends by the lt) x 16-in. 
columns previously described. The method of 
support in both cases is shown by the several 
details of Fig. 15. 

The roof covering the midway platform is 
shown in plan by Fig. 16. Reinforced concrete 
girders B C, C D and D &£, carried by columns 
for the truss supports on two sides, «nd the 
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FIG. 2. LONGITUDINAL SECTION OF ATLANTA TERMINAL STATION BUILDING. 


914 ins., and is 14 x 30 ins. in cross-section. There 
are a number of other heavy girders in the sta- 


tion building floor, but those itemized are the 


most noteworthy. 


Taken as a whole, the heaviest floor work in the 


terminal is represented by the platform forming 


the floor of the midway. A plan and sections of 


this floor are given in Fig. 8. The drawings give 


supports on the opposite sides are the bric- yuild- 
ing walls A B and A E. Girder D E is co uous 
over columns from E to D, and is about ©") ft. 


long. It is of open web construction, 
that of the truss X Y shown in Fig. 17. © rder 
B C is constructed like girder D E, bu’ © rder 


C D is a solia hyam. The arrangemen’ the 
roof trusses ig clearly shown by Fig. |' they 
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ilar construction, and this construc- wall are given in Fig. 19, and Fig. 20 shows spe- 
= ly shown by Fig. 17, illustrating gir- cial details of various parts as indicated. The 
— "4 other walls of the plaza are comparatively simple. 
aged \N WALLS.—The only walls of rein- The wall of the most peculiar construction is 
en it in the terminal work are the wall that shown by the drawings of Figs. 21 and 22. 
7” ° track space under the midway and This wall was made necessary owing to the im- 
_ ed and the wall between the midway possibility of securing a certain piece of property 
adjacent to the approach embankment to the 
(\ train-shed. It protects by its L-shape the end and 
= side of a building from the embankment filling. 
i it The drawings explain the construction fully. As 
is will be seen, the solid web buttresses or counter- 
4] te forts used in the other walls described are here 
<<} [boy replaced by a framework of beams and struts. 
i \ The design is unique in retaining wall work, so 
far at least as American practice goes. 
a 
—= 
Main } 
| 
FIG. 3. TRANSVERSE SECTIONS OF ATLANTA TERMINAL STATION BUILDING. 


and the concourse. The basement wali is a plain 
curtain wall or slab of concrete between columns, 
but the wall above is a rather notable example 
of girder and post work, designed to carry a large 
area of window openings. The locations of these 
two walls are shown in Fig. 2. 

RETAINING WALLS. — The retaining wall 
work comprises the several walls inclosing the fill 
forming the plaza and indicated in Fig. 1 and the 
front-page picture, and also an L-shaped wall 
protecting the end and one side of an adjacent 
building from the fill forming the embankment 
approach to the train-shed. 

Considering first the plaza walls, it will be seen 
that the tunnel for the Southern R. R. freight 
tracks, Fig. 2, is formed by the front wall of 
the station building on one side and on the other 
side by a retaining wall which holds back the 
plaza fill. This retaining wall is indicated at 
A B, Fig. 1; it is 194 ft. long and 22 ft. 6% ins. 
high. Sections of the wall at two points are 
shown by Fig. 18; these sections show the essen- 
tial features of construction excepting the spac- 
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Fig. 5S. Pyramidal Slab Footing for 20 x 24-in. 
Column Supporting Midway Platform. 

ue f the counterforts which varies from 4 ft. 
06 ft. 

A ‘l be seen from Fig. 1, the retaining wall 
jus scribed turns at right angles and contin- 
ue ® retaining wall supporting the plaza fill 
= baggage driveway side. At the turning 
an abutment pillar, details of which are 


'y Fig. 7. A plan and elevation of the 


REINFORCED CONCRETE PILES.—Referring 
to Fig. 21, it will be observed that piles were 
driven to support the toe of the L-shaped retain- 
ing wall that holds back the train-shed approach 
embankment. In addition, the rear end of the 
train-shed way is carried on pile foundations as 
indicated by the diagram plan, Fig. 1. The gen- 
eral form of pile used is shown by Fig. 23. It 
should be noted that the train-shed is entirely built 
on a fill which at certain places reaches 50 ft. in 
height. In order to have good foundations it 
would have been necessary to excavate down to 
the natural ground. This expense was entirely 


Rods... 
Section A-A. 


Fig. 6. Ribbed Slab Footing for 20-in. Square 
Column Supporting Baggage Driveway. 


avoided by driving concrete piles. These piles 
were 12 x 12 ins. square, with a reinforcement 
composed of four rods tied up with binders. They 
were concreted horizontally on the ground, the 
steel framing being made in advance. The con- 
crete piles were allowed to set for about 15 days, 
then lifted and driven with an ordinary pile driver 
mounted with a 3,500-lb. hammer dropping about 


Section BB. 


9 ft. The top of the pile was protected with a 
cast-iron cap and sawdust was interposed between 
the concrete and the metal. The concrete on top 
of the pile is always removed and the bars left 
bare. Later on the piles were connected by con- 
crete beams on the top longitudinally. Each pile 
is capable of carrying 50 


tons. The survey of the 
ground had been made Stee! 
before the fill had cov- Socket 


ered it, and therefore it 
was possible to foresee 
the length of the piles 
on each point where it 
had to be driven. The 
train-shed is composed of 2” 

steel arch supported in 
its center part by a col- 

umn. This disposition 
avoids almost entirely 
the thrust on the abut- 
ments. However, it was 
decided to tie up the top 
of the foundation piles 
transversally, and this was done by means of re- 
inforced concrete tie beams arranged as shown by 
Fig. 1. 


Fig. 4. Column 
Reinforcing Bar 
Connection at 
Floor Level 


A GOLD DREDGE, built by the Atlantic Equipment 
Co., of New York City, from designs by Mr. A. W. Robin- 
son, M. Am. Soc. C. E., is now in successful operation 
at Ransom's Bridge, N. C., on property of the Gold Bond 
Dredging Co. The dredge is of the endless bucket type, 
the buckets being close-connected to the chain on a sys- 
tem devised by Mr. Robinson, so that double the number 
of buckets work in a given time for a certain speed of the 
chain as compared with the ordinary open-connected 
bucket. The buckets are of 6 cu. ft. capacity and at 
normal speed 24 per minute empty into the hopper. The 
hopper discharges into a circular revolving screen 4 ft. 
6 ins. diameter and 16 ft. long. From the end of the 
screen an endless rubber-belt delivers the coarse tailings 
at a point 70 ft. away and 25 ft. above the water level. 
The material passing through the screen runs over gold 
saving tables covered with riffles, having a total area of 
336 sq. ft. and in addition there are 94 sq. ft. of riffles 
in the distribution and tailings sluices. 

The hull of the dredge is of wood, 94 ft. x 32 ft. x 7 
ft. The ladder frame is long enough to dredge in 30 ft. 
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Plan. 
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Section A-A. Section B-B. 
Fig. 7. Ribbed Slab Footing for 14-in. Square 
Pillar at Junction of Two Retaining Walls. 


of water. The bucket-pins are of steel, running in man- 
ganese steel] bushings so arranged as to be readily renew- 
able. The main engine is of 50 HP. and an independent 
10-in. centrifugal pump with direct-connected engine fur- 
nishes water to the screen and tables. In 30-days’ trial 
working of this dredge the remarkable run of 76% actual 
working time was made. The delays, amounting to 24% 
of the time, included all the time spent itn adjusting the 
new machinery and correcting small defects, 


a 
4 
8, "Vertical Rods 4 
23 "Rods 6, 
q 2,3 Rods 6 Steel Straps 6" 
By 4 r 
IDiagona! 
7 


402 


ENGINEERING NEWS. 


Vol. LV. N. 


CLEAN AIR. 


One of the earliest physicians to give intelligent 
attention to the relations between bacteria and 
general sanitation was Dr. T. Mitchell Prudden, 
of New York. At a meeting of the Practitioners’ 
Society in New York City on Jan. 5, 1906, Dr. 
Prudden read a long paper on “Clean Air,” from 
which we extract some of its many interesting 
features. By “clean air” he referred not to air 
renewed by ventilating processes, but to air free 
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operation, ete.” Surgery aside, predisposition of 
the host is the most important factor in infec- 
tion by a specific disease germ, even after it 
gains access to the body. 
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FIG. 8. PLAN SHOWING GIRDER ARRANGEMENT IN MIDWAY PLATFORM. 


from floating dust, and particularly air loaded 
or liable to be loaded with the specific germs of 
disease. 

In studying this question it is important to 
know the physicial conditions governing the dis- 
semination of fine particles through air, how long 
such particles can remain in suspension, and how 
the suspension of infectious micro-organisms in 
the air affect their viability and virulence. Bac- 
teria are not [contrary to common belief] “read- 
ily separated from fluids or moist surfaces by air 
currents,” and [more surprising still to some] 
“the exhaled breath is practically germ-free, even 
in those suffering from communicable infectious 
diseases.’ As will be shown later in this ab- 
stract, however, this is not true of the spray that 
is violently projected from consumptives and 
other diseased persons when they cough or sneeze. 
Harmful microbes have many natural enemies, 
such as sunlight, dessication and sometimes im- 
mersion in water, being either killed or at least 
greatly reduced in virulence by such means. For- 
tunately for man, his living tissues have a re- 
markable capacity for killing and safely dispos- 
ing of most of the bacteria which gain access 
thereto. The latter is so largely true that most 
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Fig. 10. Plan and General Sections of Roofs Over 
Wings Containing Small Towers. 


surgeons of the present day have no fear of ordi- 
nary air as a means of infecting wounds in an 
operating room, and therefore “concentrate their 
attention upon direct sources of infection, such 
as hands, instruments, dressings, the seat of 


Notwithstanding the facts just cited, it is of 
importance to secure clean air, and, therefore, to 
know how to determine the extent of its dust 
burden. What Dr. Prudden described as the 
“most accurate and ingenious method of dust 
analysis’ was devised by an Englishman, and is 
named after him—the Aitken Dust Counter. This 


particles than this, but “dry Winds ma 
dust particles upward in vast numbers f 
ground and hold them suspended for ho 
the air driven hither and thither in 
varying density.” 

The bacterial contents of air are di 
most commonly by filtering a known \ 
air through dry sterilized sand ana sub 
making bacterial cultures therefrom, o; . 
posing culture plates to the air for “ 
periods. In either case, of course, bacteri 
are made of the number of colonies tha 
on the culture plate. Bacterial analyses 
dwellings and public assemblies have -; 
tubercle bacillus, pneumococcus, diphth 
thrax, tetanus and other disease germs 
Prudden states, many of the organisms 1a 


have been gathered under conditions which a 
dicate that they were in such a finely divided 


they could have contributed largely to the r ~ 
infection through inspired air. = 
Studies by Stern and others have sh) t 


neither ordinary ventilation nor even th 
of windows when the wind is blowing 7 
the removal of dust from rooms. Nei 
the mere hanging of garments or carpets t 
doors result in freeing them from infective 2.»+< 
unless the articles are brushed, beaten 0 
wise subjected to violent movement. 

One of the most significant means of ¢ mi- 
nating infective material through the ai: 
sneezing, coughing and also the ordinary 


was described by Dr. Prudden as follows: _ a 
The ‘‘dust counter’ as it was finally perfected con- wi 
sists of a small, accurately measured, air-tight chamber, | 
connected with an air pump & 
and with an arrangement = 1 
for introducing small meas- = i] & 
ured volumes of dusty air. The 
air chamber, saturated with | ES | g | 8" 
moisture, is first charged | 
with a measured amount of E | | 
the air. Then with a sharp 1 J | 
thrust of the air pump } 
tial vacuum is create in ] ine 
the chamber. The air ex- } — Lv 
pands, and as it does so sud- = = | & 
denly cools, so that a fog NN 5 ju 
droplet is formed around each | s | 
floating dust particle. The = —— - 3 
operator is watching the il- ~Bearing Plate [5x8:36" x 
luminated interior of the FIG. 16. DIAGRAM PLAN OF ROOF FRAMING OVER MIDWAY 
chamber through a lens and . 
can see the shining droplets PLATFORM. 
as they suddenly flash into 
the field of vision and fall in a minute shower upon a of persons suffering with troubles which result 
ruled plate at the bottom of the chamber. Then, when’ jin secretions of the nose, mouth, throat or lungs 


all the fog droplets have fallen and the mimic shower is 
over, he counts the microscopic splashes, each one, rep- 
resenting a whilom floating dust particle, and makes his 
simple calculation of the number which were in a 
thimbleful, or a breath, or a roomful of the dusty air. 
No matter how small the floating particles may be, the 
fog catches them every one. 


With this instrument Professor Aitken found 
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The direct infectious zone thus produced does 
not usually extend beyond 2 or 38 ft., but 

so minute are the particles often expelled in enorme 
numbers in the commonly invisible spray of sneezing 
that these may be carried for many feet on air currents 
as slow as those involved in ordinary ventilation or such 
as are invariably present in inhabited rooms. 


Walking over floors on 
which bacteria-laden dust 
has settled stirs up large 
Top Chord numbers of germs, bu as 
Section. a rule these rise only a 
c,: few feet and then slowly 
Tet 3 = fall back again. Clouds 
of germs, however, may 
Bottom Chord 
Section 


be sent into every part of 
a room by the dry sweep- 
3 Binders ing of floors. 

- Nature guards man 
against the evil effects of 
dust in the air, but can- 
not positively insure him 
against all dangers. In 
normal breathing through 
the nose, a part of the 
dust and bacteria of the 
inhaled air is retained 
upon the moist surfaces 


» 8 >| 


Uprights. 


= y 
Bottom Chord 
Section 


FIG. 11. DETAILS OF MAIN TRUSSES IN ROOFS OF WINGS. 


that “the devotee to the gentle cigarette may set 
free upon an unwilling environment at one full 
average exhalation not less than four thousand 
million particles of smoke.” Even impure air, 
however, contains a much less number of dust 


31 Rods 


of the air passages, and 
subsequently cast «ul, or 
in the case of micro-or- 
ganisms, which pene'rate 
deeply, the latter are 
destroyed by the pliago- 
cytes. Where excessive amounts of dust a'— con- 
tinuously inhaled the lungs may become ; gged 
and thus made wore readily liable to i) {ction 
by such micro-organisms as gain access ‘) ‘hem. 

The chief communicable diseases sub [0 
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vansmission are “influenza, whooping- 
ilmonary tuberculosis, diphtheria, cere- 
meningitis and the various forms of 
infectious pneumonia.” The ‘great- 
«ers from these sources are obviously in- 
where dust-charged air is liable to con- 
vn from infectious wastes thrown off by | 

} persons in spitting, sneezing and cough- 
tection against aerial infection through 
dust consists, obviously, (1) in limiting 


for cleaning and the removal of dust, and compel their 
practice, as they compel the sanitary disposal of sewage, 
secure pure drinking water, and condemn noxious articles 
of food. 


EXPERIMENTS IN THE USE OF CULICIDE FOR MOS- 
QUITO DESTRUCTION. 

Since the acceptance of the mosquito as the 
agent in the spread of malaria and yellow fever 
the necessity for some means of mosquito de- 
struction within houses in mosquito-infected dis- 
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FIG. 12. PLAN AND GENERAL SECTIONS OF ROOF BETWEEN MAIN TOWERS. 


the amount of infectious material by the control, 
so far as possible, of spitting and unguarded 
coughing and sneezing, and (2) in employing 
such methods of cleaning as shall remove the 
dust from rooms without spreading it through 
the air. All measures designed to prevent pro- 
miscuous spitting in public places aid in the first 
way. Where sweeping must be practiced it is 
very desirable that it should be done at times 
when the rooms are unoccupied and can remain 
so until the dust has a sufficient opportunity to 
settle. In so far as subsequent “dusting” is per- 
formed, it should be done by means of damp 
cloths rather than by dusters, which merely 
disseminate the dust through the air once more. 
In private houses, and, in fact, in all carpeted 
rooms, a large portion of the dust may be gath- 
ered and held by covering the carpets with 
moistened shreds of paper. The vacuum process 
of cleaning “affords a valuable means of getting 
safely rid of a considerable amount of dust,’’ but 
thus far plants for its use are not general. 
Filthy and dangerous dust may be expected 
wherever places of public assembly are carpeted. 

While some people are very particular about 
the cleanliness of clothing, food and drink, they 
have no regard whatever for bearing away 
upon the delicate membranes of [their] respiratory or- 
gans from places of public concourse the pulverized ex- 
cretions of the filthy and diseased. . . . In a considerable 
proportion of cases in theaters and court-rooms, in offices 
and public conveyances, in factories and stores, the 
floating dust of to-day is pregnant with the spit of 
yesterday. 

Formerly street sweepers in New York were 
required to sprinkle in advance of their brooms, 
but recently 
we are forced to lend to the street-cleaning department 
the good offices of our respiratory mucous membranes, 
already overtaxed by the requirements of the theater 
man, the storekeeper, and the trolley car folks, by the 


‘raditions of domestic service, and by the house commit- 
tees of our clubs. 

If, in New York, the beneficent law against the smoke 
pollution of the air were in force; if the streets were 
properly cleaned; if the great passenger transport sys- 
‘ems were placed under competent sanitary supervision; 
if _the Health Department were persistently alert in 
enforcing the ordinance of the Sanitary Code which re- 
‘ates to spitting in public places; and if we could get 
weeping and dusting in-doors intelligently done, we 
should have in this city, in my opinion, a fair outlook 
‘owards a great advance in the reduction of diseases of 
‘se respiratory organs. ... . The infectious diseases of 
‘e respiratory organs are steadily increasing as people 
‘re more and more huddled together in offices, dwellings, 
tr ‘veling conveyances and places of public assemblies. 
Tomiscuous spitting can and should be stopped. 
coughing and sneezing cannot be prevented, but in most 
“\snees their harmfulness can be controlled by the use 
he handkerchief, or, in case of need, by such use of 
hand as shall answer the dictates of primitive 
ency. As regards public conveyances and places 
public assemblage, I see no reason why health au- 
-orities should not as properly prescribe regulations 


tricts has become apparent. The two methods 
most commonly used for this purpose have been 
the burning of sulphur and pyrethum. A new 
agent has recently been tried with apparent prom- 
ise of great future usefulness. A detailed report 
on this subject by Passed Assistant Surgeon 
3erry, now located at Tampa Bay Quarantine, 
was published in “Public Health Reports” of the 


U. S. Marine Hospital Service for Feb. 2, 1906. 
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Fig. 14. Plan and General Sections of Roof Over 
Waiting Room. 


The agent involved has been named “Mims Cull- 


cide,” from ProfesSor Mims, of New Orleans, who 
first suggested its use. It is a vapor produced 


by heating a mixture of carbolic acid and cam- 
phor. After several experiments by others and 
later by Surgeon Berry himself, it was found that 
an effective way of generating the vapor was to 
place the mixture in an evaporating pan, above 
an alcohol lamp, the lamp being surrounded by a 
piece of ordinary stove-pipe 6 ins. in diameter and 
Sins. high. Pieces should be cut out of the lower 
portion of the stove-pipe, leaving only legs for 
it to stand upon, and thus admitting air, and the 
pipe should also be perforated with half a dozen 


1,-in. holes, placed about %-in. from the top. 


Section of 
Top Chord. 
FIG. 13. DETAILS OF MAIN TRUSSES IN ROOF BETWEEN 
TOWERS. 
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Without these openings below, the mixture to be 
vaporized is liable to take fire from the heat 
generated, and without the perforations the lamp 
burns irregularly. The lamp should be placed in 
a tin pan or other receptacle containing %-in. 
or so of water, thus keeping the bottom portions 
of the lamp cool and safeguarding against any 
danger from leaks of alcohol from the lamp. 
After several experiments it was found that for 
an evaporating pan an ordinary granite wash- 
basin was satisfactory. The size of the 
basin was such that the outside rim at the bottom 
just fitted the stove-pipe. With other pans the 
evaporation was not complete, but with this one 
every drop of the culicide was used. 


most 


When first beginning the use of this agent 
Surgeon Berry was supplied with a 4%-gallon 
carboy of material obtained by mixing 20 Ibs. each 
of camphor and carbolic acid crystals. The acid 
at practically wholesale prices cost 22 cts. per Ib. 
and the camphor SO cts. per lb., making a total of 
20.40 for material. The cost of labor brought 
the total cost up to about $22, or at the rate of 
less than 4 cts. per oz. The cost of camphor at 
the time was very high, due, it is said, to its 
extensive use during the recent Russo-Japanese 
war. A reduction to 40 cts. per lb., which Sur- 
geon Berry seems to think a sufficient price, would 
reduce the cost of the mixture to 2 ects. per oz. 
As it was, the cost of the carboy of culicide was 
less than that of a 100-lb. barrel of pyrethrum, 
then quoted at 25 cts. per lb. Surgeon Berry 
adds that it is believed a large part of the pyreth- 
rum on the American market is heavily adul- 
terated with dung. 

The carboy of culicide described above was used 
under the direction of Surgeon Berry in one of 
the wards of New Orleans during the recent out- 
break of yellow fever in that city. It was found 
that a sufficient amount of culicide could be 
evaporated in a room in 20 minutes, and that at 
the end of that time the room could be entered, 
the apparatus removed and the mosquitos 
other insects swept up and destroyed. It was 
found that the work could be expedited by dark- 
ening all windows except one and placing a sheet 
beneath that one, thus concentrating the majority 
of the mosquitos upon the sheet. It is necessary 
to burn pyrethrum two hours to bring down all 
the mosquitos. Sulphur acts as quickly on the 
mosquitos as culicide, but it is a long time after 
it is burned »ut before the room can be entered 
with comfort, if at all, to remove the apparatus, 
and a much longer time before the room can be 
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used. In addition, as is well known, sulphur dam- way it injures articles of gilt and the like was not in- to attempt to escape through cracks, bu: s 
» Dut S 
ages many fabrics and furnishings. from’ rooms. were food. stuffs and animal pets and no Berry says he has killed them by using 3 


Besides the practical work done by Surgeon complaint of injury was received. It gradually evapo- culicide per 1,000 cu. ft. ap 
Berry at New Orleans, the culicide was used sat- leaving persistent, though not disagreeable, odor. culicide upon 
isfactorily in another part of the city by Surgeon Surgeon Berry states that the cost of fumigat- would be expected, considering its seman 
Blue, and after that some experiments were ing with culicide at the present high prices for Surgeon Berry says that only once did he e 
conducted at the Marine Hospital at New Or- the materials composing it, and using 4 ozs. of ence ill effects while using it, and that was 
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Actien-Gesellschaft of Mulheim-on-Rhein and 


given in the report mentioned at the beginning 1,000 cu. ft., as compared with 7 cts. for sulphur % 


: leans. The details of these seven experiments are the agent per 1,000 cu. ft. of room, is 16 cts. per 


ee) Surgeon Berry concurs: culicide, but it is stated that this is not much, if continuous strip of paper about 6 ins. wide by a fountain 
: (1) Culicide in the proportion of 4 ozs. per 1,000 cu. ft. @ny, more than the cost of alcohol to ignite pen having a straight-line motion across the strip. 

used for 2 hours with apparatus similar to that used by pyrethrum or sulphur pots. Moreover, the culi- pen is moved by a pair of solenoids, energized from a 
; us kills Culex pungens, Stegomyia, and Anopheles maculi- cide is used in such small quantities that it can  €Parate source of current, which are controlled by contacts 


t pennis and temporarily stuns the house fly. 
4 (2) In the proportion of 3 ozs. to 1,000 cu. ft. it does be conveyed in street cars or by hand from place 


not always kill the Anopheles maculipennis. 
(3) Culicide takes fire spontaneously if heated suffi- to place, whereas with sulphur a wagon would be 


more than one basin in a large space, and about 8 ozs. 


loose fitting. Gummed paper spread under a window left 


FIG. 15. DETAILS OF MAIN TRUSSES OF WAITING ROOM ROOF. 


being “all day long in and out of rooms” wher 
culicide was being used for fumigation. He then 
“ “experienced a feeling of nausea, with free flow 
of saliva, lasting half an hour.” The vapors 
after being breathed for a short time. cause “ 
feeling of numbness about the lips and pharynx.” 


A GREAT WATER-POWER DEVELOPMENT on the 
upper Rhine at Laufenburg is projected by a syndicate 
composed of Felten & Guilleaume-Lahmeyerwerk» 


2 Stirrups 4,1"Rods Berne, Switzerland. Surveys show that a fall of 9 to 11 
f Vertical Section J-K. meters can be secured and 30,000 to 50,000 HP 


veloped. The construction work is in charge of Mr. H 
E. Gruner, of Basel, as resident hydraulic engineer. 


of this article. The experiments were conducted and 50 cts. for pyrethrum, using 2 lbs. of both CONTINUOUS-RECORD ELECTRIC INSTRUMENTS 
by Passed Assistant Surgeon Goldberger, who the latter per 1,000 cu. ft. These figures do not have just been brought out by the Westinghouse Electric 
arrived at the following conclusions, in which include the cost of alcohol for evaporating the @ Mfg. Co., of Pittsburg, Pa. The record is made on : 


on the moving coil or meter element. The sensitiveness 
of the pen may be regulated, so that the record may be 


made to follow every variation in the quantity measured, 
ciently. It is therefore necessary to keep the liquid ata required to transport the materials and apparatus, 4, may be made to slur the small irregularities and form 


certain distance from the flame; it is also better to have and in addition to this many articles would have 4 smooth curve. The gaper ts driven by 0 self-winding 
is the maximum quantity to use in one pan. All large to be removed from the house being disinfected, cjock and may be run at various speeds between 2 {us. 
cracks must be pasted up—the doors and windows if nq much more pasting would be required to per hour and 8 ins. per hour, by changing gears in the 


; light would be of great benefit. (I concur with Passed make the rooms airtight. : clock drive. This type of instrument is made as am 
3 Beam “y” Beam “w” 


Seer 


strength of the gas in the room by diffusion than from 
any belief that insects might escape from the room.) aimlessly and fall suddenly, whereas when sul- 
(4) In the hands of intelligent operators, and used 


5) Culi i d later cools, condensi on 
os it cools. Whether this intoxicated by the culicide. Cockroaches are able a wall or a switchboard. 
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7 Assistant Surgeon Goldberger as to the closing up of The effect of culicide upon insects is to intoxi- meter, voltmeter, and wattmeter, for direct current 


large cracks, but more for preventing weakening of the eate them so that they buzz around the room for alternating (single-phase and polyphase) current, | 
frequency and power-factor meters for alternating ¢ 
rent. The instruments are not affected by vibration 
according to the methods employed by us, it ranks next Phur is used the insects can make more intelli- 4, ¢xternal fields. They me‘sure about 13 x 16 x 9 | 
to sulphur as an insecticide in practical fumigativn. gent efforts to escape. Flies in particular are (over the glass ) and are intended to be mounted 
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\LITY OF TECHNICAL COLLEGES FOR 


THE RESP) | STANDARDS OF THE ENGINEERING 


consequent loss in mental capacity. To make the 
entrance requirements more rigid would result in 


day may become the irresponsible engineer or 
contractor who defrauds his client, lowers the 


THE Mo! the exclusion of promising raw material from wages of honest talent, brings disrepute to his 
PROFE® Ne rural communities and other places where pre- alma mater, and invites calumnies upon his 
By John Berg.* paratory schools are poor. professional brethren. ' 
sg complexity of technical prob- The survival of the fittest is law in every other The question now naturally arises, Whence the 
_ ” pe opportunities to men of vocation of life, and this may as well be recog- information to which to apply the standard of 
sone mental capacity. Add executive nized in college as elsewhere. An application of the college? Though the proposition is a difficult 
extraore 
A-A, Mods flods’ Rods ‘ Rings* ., Rods Rods}} 
5 V4 Rods 2, 1% "Rods Binders every 6 Rods’ 3, 1%4"Rods“/ 
3, Rods“ ENG. NEWS 
FIG. 17. DETAILS OF MAIN TRUSS OF MIDWAY PLATFORM ROOF. 
pility an initiative to the above qualification, the fourth proposition, then, seems most feasible. one, it is not in every respect wholly impossible. 
snd oe have an engineer who can name his own Let the standard of scholarship be raised; more Teachers and students have better opportunities 


price for his services. Different it is with the 
ordinary undergraduate, though he may be pretty 
well on in his course. When his physical equal 
and mental inferior gets four and five dollars a 
day working at a trade, during the learning of 


which he earned no mean wages, the engineering 
Carriage Driveway Station Building , 
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Fig. 18. Sections of Retaining Wall Holding Back 
Plaza Fill From Southern Railway Freight Tracks. 


student is advised to accept a tender of ten 
dollars a week or less, if such an offer comes his 
way. 

Wages is a true indicator of the ratio of de- 
mand to supply. Who gets a “corner’ on tech- 
nical help? “The woods are full of ’em.” For 
the benefit of those already in the profession, as 
well as those just crossing its threshold, a tem- 
porary relief for the situation would be effected 
by increasing the quality of output of the engi- 
neering schools at the expense of quantity. This 
might be done (1) by increasing the length of 
the course; (2) by increasing the amount of the 
work done in the course; (3) by making 
more rigid entrance requirements; or (4) by 


raising the standard of scholarship in the present 
course. 

‘To take more time than formerly is not con- 
“stent with the hurrying spirit of the age. Hence 
the first | roposition is not feasible. To increase 
the num! f courses or the amount in the exist- 
‘ng cours-s in an effort to raise the average 
mental capacity of the thorough student would 
be at the <pense of physical development and 

*Instructor 


PR ‘n Civil Engineering, Iowa State College, 


thoroughness in the student’s work be required; 
capability and absolute honesty at no premium; 
but underhanded work, whether it be ‘“‘copying,’”’ 
“cutting,” ‘“flagging,’’ ‘faking,’ ‘‘cribbing’’—in 
fact, let any dishonest work be at an effective 
discount. 


M 


of knowing each other in engineering schools 
than in other colleges. The teacher should not 
give high credit for poor work, for two reasons 

it is almost as unfortunate to encourage a stu- 
dent to continue for years the preparation for a 
profession beyond his natural ability as it is dis- 
honorable to recommend 
a student for advance- 


- ment who is proving be- 


| “| yond a doubt that he will 
student who reports three 
hours’ work in the field 
SZLL sh il nh il me one-half hours would be 
* ENG. News. ing to report a full day’s 
Plan 


FIG. 19. PLAN AND ELEVATION OF MAIN RETAINING WALL 


OF PLAZA. 


“There’s the rub.” This differentiation of the 
worthy from the unworthy places technical col- 
leges—the individual teacher, the honor-loving 
student himself, if you please—in a position of 
great responsibility. Presently “it is within 
bounds to say that the reputation of the engi- 
neering profession will hang on the work done at 
Panama,” but finally it will be equally pertinent 
to say that the reputation of the engineering pro- 
fession will hang on the work done in the engi- 
neering schools of the immediate future. 

The engineering student of the present who 
beats his way through college till commencement 


work to his chief when 
he may have been laying 
off most of the day, and, 
perhaps, what is_ still 
worse, manufacturing field notes. The members 
of a student party found playing tennis when 
they should have been doing their fleld exercise 
with the level are not the men upon whom can 
be safely placed the responsibility of determining 
the different elevations for expensive bridge 
piers. 

Success and good reputation in the various 
fields of the profession depends not altogether on 
ability, but no less on an even-tempered disposi- 
tion. The student who becomes almost frantic 
with rage when one of the new instruments in 
the laboratory is not assigned to him will some 
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day be exhausting his vocabulary of vile epithets 
for his chief, should the latter entrust him with 
an instrument that has seen considerable service 
in all kinds of weather. It is the instructor’s 
duty to learn to know the characteristics of his 
students; for intending employers are entitled to 
know and expect this information when they con- 
sider candidates. Aptitude and conscientious de- 
sire to make the most thorough preparation his 
school affords soon differentiates the worthy can- 
didate from the time-server. It is a fraud upon 
the public to recommend an unworthy student to 
a position he cannot fill; it is a discredit to vote 
into the association of the engineering profession 
at every college commencement young men who 
have obtained some or all of their credits in the 
course by dishonest means. 

Not large and magnificent buildings, not expen- 
sive laboratory equipment, not even faculties, 
make schools—these only the student body make 
possible. Thus the responsibility of the engineer- 
ing schools is the responsibility of the engineer- 
ing students. One has but to review recent 
expositions of graft in commercial positions to 
become convinced that there will soon be an 
oceasional shattered career among engineering 
students. Honest students have been known to 
take dishonest members out of their class, lead 
them to the gate, and make them promise not to 
return again. This is the only effective “honor 
system.”” When the conscientious and thorough 
student learns that one unworthy man may de- 
feat ten competent men in getting certain posi- 
tions; when he sees that, in the public eye, there 
is no difference in the graduates from his school; 
when he knows that the incompetent student can 
easily afford to beat down the wages already 
low; when he begins to realize that he is in direct 
competition with his unworthy classmate after 
commencement day; when he feels that to loan 
his exercise is to give away his purse,—then will 
he want to insist that there shall be no differ- 
ence in the work done at school. 

The engineering school which makes this stand 
for independent and thorough work will have an 
increased patronage of honest students, will have 
such a demand from engineers and contractors 
for technical help that it cannot be supplied. As 


men to fill positions of responsibility with large 
engineering interests, intellectual and moral re- 
quirements of candidates will become more and 
more severe. 
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¥- the supply has exceeded the demand for men to A SURVEY OF THE SALTON SINK, Southern Cali 
ae fill positions of trust with large commercial in- fornia, the flooding of which by the Colorado River was 
“% stitutions, moral requirements have become more  @eseribed and discussed in our issues of Ieb. 22 and 
} rigid—the survival of the morally fittest has be- March 15, 1906, has been made by the U. 8. Geologica 
4 come law. As the supply exceeds the demand, for Survey. Be. W. Caevel Hall, a tepagrapher of the Sur- 
| vey, having completed the running of level lines jy ty 
' 


vicinity, has returned to Washington, D. ©. He ry 
ports that the entire volume of the Colorado fiver js pow 
flowing into the Salton Sink. On Feb. 1 the surface of 
the water in the Sink, known as the Salton Sea, was 
253 ft. below sea level, and rising about %4-in. a day. One 
of the interesting features of Mr. Hall's work was the 
determination of the elevation of the latest beach line of 
the Salton Sea, at 30 to 50 ft. above sea level. Mr. Hall 
ran 280 miles of levels and mapped about 2,000 sq. miles 
of country. There seems to be but little probability, it 
is concluded, that the water in the Sink will ever rise 
enough to flood the arable lands of the Imperial Valley 
but there is a real danger that the channe! of the 
Alamo River will be eroded so far below the general 
level of the country that water cannot be taken from it 
to the lands about Imperial unless new supply canals 
further up are provided. 
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pIELD OF TRIANGULATION IN THE PLAINS 
COUNTRY IN MONTANA.* 
By John T. Stewart.7 
It purpose of this paper to describe the field 
-riangulation employed by the author while 
a primary triangulation party during the 
on 1904, at Havre, Mont. The object of this 
a was the establishment of geodetic positions 
a -ol of a topographic survey. 
surveyed covered approximately 2,000 sq. 


oken plains country, lying between the Bear 
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Fig. 23. Reinforced Concrete Pile Used in Founda- 
tion Work. 


Paw mountains and the international boundary. The 
Milk River flows east through this area, the entire section 
being more or less cut up by small streams and coulees. 
The divides are rolling ridges and highlands, having no 
distinguishing characteristics and are covered with grass 
and sage brush, on which immense bands of sheep, at- 
tended by a single herder, are pastured throughout the 
summer season. The bluffs along the river are very 
abrupt in places, approaching bad-lands formation in 
others. The elevation is about 400 ft. above the river. 
Havre having been selected as the outfitting point, on my 
arrival there, early in July, I proceeded to assemble an 
outfit suitable for carrying on the work. As the work 
of triangulation requires a great deal of traveling over 
the area covered, it was known that the party would be 
required to subsist itself in the field and a camp outfit 
would be necessary. The outfit can be described under 
three parts: 1, Engineering; 2, Transportation; 3, Sub- 
sistence. 

The engineering part consisted of the chief of party 
(who was the triangulator or engineer in charge) and 
his assistant or recorder, with a light team and buck- 
board for traveling over the country. This buckboard 
was equipped with a large pine box for the theodolite, 
the bottom and sides of this box being heavily padded 
with blankets to lessen the jar on the instrument. 
Straps were provided by which the digging tools and 
signal materials could be secured to the body of the 
buckboard; the seat box served as a receptacle for lunches 
and water canteens; a 9 x 9 ft. army tent with a canvas 
floor served the triangulator and recorder as an office 
and sleeping tent. The tent furniture consisted of a 
Small Sibly steve, a folding table, two folding chairs and 
a small pine box, known in camp as the stationery or 
strong box. In this box were kept all notes and records, 
erat a paper read at the annual meeting of the 
: y of Engineers and Surveyors. 
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every man understanding that it was the first article to 
be looked after, in case of an accident or danger to the 
camp. 

The transportation part consisted of the teamster, one 
four-horse team and one heavy lumber wagon with a 
double box. A 45-gallon barrel was carried in the front 
end of the wagon box, for supplying camp with water 
when making dry camp. 

The subsistence part consisted of the cook, a 9 x 9 
ft. army tent, a low three-burner gasoline stove, a fold- 
ing table 3 ft. square, two large mess chests, and neces- 
sary cooking utensils, and the granite iron table ware. 
The scarcity of wood necessitated the use of a gasoline 
stove, but this stove did not prove satisfactory for camp 
purposes, as the currents of air which it was impossible 
to exclude from the tent, affected the burners to such a 
degree that it was impossible to secure a uniform heat. 
While moving camp the stove was carried in a crate; in 
camp this crate served as the base for the stove, so that 
it would raise the burners to a convenient height. Each 
man furnished his own bed; these beds were on the 
general style of what is known as sleeping bags. They 
could be rolled up when moving camp, and at night were 
unrolled and stretched out on the ground, the sleepers 
getting into them at the head end. The outside cover- 
ing was waterproof; this was necessary in sleeping away 
from main camp, as we weré without tents and the earth 
and grass would sometimes be wet. On leaving a supply 
point, provisions sufficient to last four men 15 days, sig- 
nal material, and grain were carried on the camp wagon. 
It was not necessary to provide hay as the stock could 
obtain sufficient forage by being picketed out at night. 

Camp was moved nearly every day from 10 to 20 miles, 
occasionally it remained three or four days in a place, 
but the usual procedure was as follows: Breakfast was 
served at 6 a. m., and immediately the triangulator and 
his recorder set out in the buckboard, fully equipped for 
the day. The camp men having received their instruc- 
tions on the previous evening, proceeded to pack and 
move camp to the new location, where they were joined 
in the evening by the others. Occasionally it was neces- 
sary for the triangulator to equip his buckboard for a 
two-days trip and remain away from the main camp 
over night. Where the drive was not too long it was 
found convenient to have the camp wagon follow the 
buckboard and pitch camp near the point where the ob- 
serving was to be done. This prevented loss of time 
in going to and from a station, when the observations 
were not completed the first evening. 

In beginning a system of triangulation it is necessary 
to have given a line of known length, azimuth, and the 
geodetic position of at least one end. This line on the 
work is known as the base; the point of which the 
geodetic position is known is called a station. As there 
were no given points in this locality, it was necessary to 
locate a base and determine its length, azimuth and posi- 
tion before the work of triangulation proper could be 
taken up. It is customary in beginning work of this 
character to determine the position of the initial station 
of the base by astronomical observations, but it was un- 
necessary to make these observations, as it was the inten- 
tion during the season to connect the work with the 
monuments on the international boundary (the latitude 
of which were known) and with Bear Pay Peak, the lat- 
itude and longitude of which had been determined by a 
triangulation system from the south several years pre- 
vious. An approximate position for temporary use was 
determined from the Land Surveys. 

The apparatus necessary for base measurement con- 
sisted of a 300-ft. steel tape, tested and correct at a tem- 
perature of 62°; a clamp for holding the rear end of the 
tape, so arranged that by the motion of a thumb nut, the 
tape could be taken up or let out; a tape stretcher, with 
which the operator by revolving a small wooden cylinder 
and winding up a thin strap could apply tension to a 
spring balance, to the hook of which the tape was at- 
tached. Thus turning on the cylinder would stretch 
the tape and the balance would indicate the tension. 
Both the clamp and stretcher had a slot in the bottom 
part, by which they could be hooked over a 10-penny 
nail that would hold them in position while in use. Two 
standardized thermometers were prepared for the field 
work by binding the thermometer tubes to a piece of lath 
about 2 ft. in length, the wood being cut away around 
the bulb of the tube to permit a circulation of air. The 
object in binding the tube to the lath was to lessen the 
danger of breakage of the tubes in handling and to ren- 
der them more convenient for use. By taking hold of a 
thermometer at the upper end of the lath it could be 
carried from station to station with the bulb near the 
level of the tape, and when in use it served as a sup- 
port when laid across the end of the ties. The long 
lath also enabled the handling of the thermometer with 
less liability of the bulb being influenced by the heat of 
either the lantern or the person of the observer. 

A good base line location should be on ground of unt- 
form surface and approximately six miles in length, the 
two ends being intervisible, as well as commanding a 
good view of the surrounding country. To obviate the 
expenditure of unnecessary time and labor in preparing 
the base for measurement it was desirable that the loca- 


tion should be on a railway tangent. By consulting the 
maps and profiles of the Great Northern Ry., and a per- 
sonal reconnaisance of the ground, it was found that the 
only suitable location for a base was a piece of tangent 
5.4 miles in length, 12 miies west of Havre Camp was 
moved to the east end of this line and the location of the 
two stations which were to determine the ends of the 
base were selected, and named, respectively, East and 
West base. East base was on a ridge 50 ft. south of the 
track. West base was on a conical knoll, 400 ft. south 
of the track. 

Stations are marked in plains country by a wrought 
iron post 4 ft. in length and 4 ins. diameter, having a 
bronze top properly marked. Each base station was 
marked by digging a pit 3 ft. square and 3'4 ft. deep 
The post was placed upright in the center of this pit, 
which was then filled with concrete, composed of Port 
land cement, sand and small boulders. The station was 
referenced by three posts of the same nature, except that 
they were set in a pit 12 ins. diameter and 3 ft. deep, 
being tamped in with earth. These reference posts stood 
20 ft. from the station; one on the prolongation of the 
line, and the other two at right angles to it. The line 
on which the actual measurements were to be made was 
across the ends of the ties, 1 ft. south of the web of the 
south rail. The only work necessary in preparing this 
line for measurement was to securely nail station boards 
to the end of the ties at 300 ft. intervals. These were 
prepared in town and consisted of l-in. boards, 5 ft. 4 
ins. in length and 4 ins. in width. In the center of the 
board and parallel with its length was nailed a biock 
12 ins. in length and 1% ins. square. On top of this 
block was tacked a strip of zine 10 ins. long and 1 in 
wide. At either end of the board and 2% ft. from the 
center a 10-penny nail was driven to within 1 in. of its 
head, to which the clamp and stretcher could be at 
tached. 

The tangent selected was shorter than desired for the 
length of the base, and it was not convenient to have 
the ends come in the track where trains would interfere 
with the setting up of the instrument. The measured 
line was prolonged by the length of the tape beyond the 
point of curve at either end. The two end stations had 
to be solidly constructed so that there could be no move- 
ment. By means of railway ties and lumber this end 
station board was securely fixed on the same grade as the 
ties. Stakes were driven every 50 ft. between the end 
station and the first station on the ties, and a 10-penny 
nail was driven to within 1 in. of its head into the sides 
of the stakes; this nail served to support the tape after 
leaving the ties. To avoid the irregular temperature 
caused by the bright, hot sun of the season, measure- 
ments were carried on between 10.30 p. m. and 4.30 a. 
m. The time of beginning was determined by the ac 
tion of the thermometers. Occasional tests were made, 
by carrying the thermometer along the track and noting 
the variation at different elevations along the ends of 
the ties, and whenever the temperature of the air in the 
vicinity of the ends of the ties had assumed a uniform 
condition the work was begun. The tape was run out 
from the initial end of the line. The rear tapeman carried 
the clamp, which he fastened to the rear end of the 
station board, by hooking it over the nail that had been 
set for that purpose. The head tape man carried the 
tape stretcher and attached it to the nail in the front 
end of the next station board. As soon as the clamp and 
tape stretcher were attached to the station boards the 
engineer laid his thermometer across the end of the ties 
near the tape and about 20 ft. from the front end. The 
rear tape man at the same time laid his thermometer in 
a similar position with the rear end. The head tape- 
man then wound up the stretcher, while the recorder 
passed up and down the tape, watching that it drew 
straight, and did not catch on spikes and splinters; as it 
became taut he would catch it between his thumb and 
finger, raise it up and then drop it; this caused the tape 
to pull straight and uniform. This was repeated until 
it was assured that the tape was properly stretched. In 
the meantime, the rear tapeman by means of the thumb 
nut on the clamp, brought the zero of the tape to coin- 
cide with the initial line on the ginc; during the stretch- 
ing of the tape he watched that these two lines remained 
coincident. The head tapeman, not only operated the 
gear that was stretching the tape, but kept a close watch 
of the spring balance to see that it stood at a uniform 
tension of 20 Ibs. 

When the tape had been stretched to the satisfaction 
of the engineer in charge, he slipped a small try-square 
across the station block, on top of the zinc plate and un- 
der the tape at the zero of the front end; as he did this 
he called out ‘“‘ready.”’ The head and rear tapeman, if 
the balance and clamp were properly set, answered “‘ali 
right.” The engineer then pressed the tape down on 
the try-square, saw that the square was set at right angle 
with the block and marked the station in the zine, by 
drawing a fine line, immediately after which he calied 
“all right,”” ran back and picked up his thermometer 
and called the reading to the recorder. As soon as the 
rear tapeman heard the ‘“‘all right” call of the engineer 
he ran ahead and read his thermometer to the recorder. 
The clamp and stretcher were then unfastened and the 
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tape moved ahead to the next station, where the operation 
was repeated. 

During the first measurement of this line the men at 
the head end of the tape were supplied with station 
boards by the teamster who drove along the line with 
the buckboard. In putting down the station boards care 
was taken to stretch the tape carefully before the board 
was nailed, so that the station mark would come in the 
center of the zinc and not near either end. The laying 
of the station boards during the progress of the first 
measurement required some extra time, and the services 
of an additional man, but it was more economical than 
laying the boards in the day time, and they came in much 
better position than if previously laid. The work of 
meastrement was stopped about sunrise. The nexi 
evening, the structure necessary to support the tape at 
the west end, after leaving the track, was put in place 
and that night the first measurement was completed, 
and the second measurement was begun at the 
west end. The second measurement was carried on the 
same as the first, with the exception that a mark was 
made on the station line to designate it from the station 
line of the first measurement, and the distance between 
the two measurements was recorded at the end of every 
3,000-ft. section, as accurately as could be taken under 
the circumstances. The tape was set back to the station 
line of the first measurement at the end of the sections. 
This was done to keep the station marks on the zinc, as 
the variation in the temperature between the evening 
and morning measurements made quite a difference in a 
distance of 3,000 ft. The third measurement was made 
from the east to the west, the station line of this meas- 
urement was marked by still a different character from 
that of the second. On completion of the base line, the 
strips of zinc were taken up and sent into the office as a 
part of the field record. The number of the strip and 
the character on the lines made a complete record of 
that station and the difference of the three measure- 
ments could be computed in the office, independent of 
the field notes. 

During the progress of the measuring the ends of the 
measured lines were transferred to the permanent marks 
of the base line proper. This is done by triangulation. 
The fixed point, the initial point of the measured line, 
and the first station of the measured line are taken as 
the three points of the triangle. The theodolite is set up 
at all three of these points and the angles measured, 
and with the length of the first station as a base, the 
position of the end of the base line in reference to the 
measured line is computed. A second triangle is formed 
by using another point on the measured line, which is 
used as a check against the first. 

A complete record of the field work is kept in the note- 
book. This record gives the number of the tape and a 
description of the zero points used at each end, the 
number of the thermometers and their position with 
reference to the ends of the tape. It shows on what 
stations the tape is supported by the ties and on what 
ones supported by the stakes; also the distance apart of 
the supports; the notes of the end triangulations, and 
the elevations of the main points along the measured 
line, as obtained from the railway profile. At the com- 
pletion of the work this book was sent into the office, 
where the reductions were made and the length of the 
base determined from the line actually measured. 

To determine the azimuth of the base, the theodolite 
was set up in the evening over the east base, properly 
adjusted and ready for observing. An azimuth mark had 
been prepared by sawing a slit % in. in width, length- 
wise, through the center of the bottom of a cigar box; 
this box was securely fastened to a post, approximately 
half a mile north of the instrument station. At the time 
for observing, a candle was set in such a position that it 
would burn down, directly behind the slit in the bottom 
of the box. The first set of observations were made be- 
tween 9.30 and 11.30 p. m., and the second set between 
2.30 and 4.30 a. m., as at that season Polaris was in the 
proper position for observing at those hours. The fol- 
lowing day a sheet of white paper was placed behind 
the slit in the box and the angle between the mark and 
the west base was measured. In determining azimuth, 
the observer compared his watch the day before the ob- 
servation at the nearest telegraph station when time 
call was made over the wire. The comparison was again 
made on the following day, this gave the correction for 
the time piece, at the time the observations were made. 

In a system of triangulation, triangles for accurate 
work should have their smallest angle greater than 30° 
and their longest side to be computed, not more than 14 
times the length of the known side. In a system of 
triangulation such as was being developed, the length of 
the sides of the triangles varied from 16 to 24 miles. As 
the length of our measured base was approximately 5.6 
miles, it was necessary before we could begin the actual 
work, to develop a triangle which would have a known 
side of 14 to 16 miles. 

The process of bringing a measured base up to a base 
of working length is called expansion. A number of 
triangulation stations were established in such a position 
to each other that by forming a proper conditioned 
triangle, having the measured base as one side, the 


other sides can be computed, which will in turn give a 
known side from which a larger triangle can be formed. 
In this manner the base is expanded into a length suit- 
able for a working triangle. 

Before the expansion or triangulation proper can be- 
gin it is necessary to select stations and erect signals. 
The method of locating stations is to reconnoiter the sur 
rounding country carefully from a station already estab- 
lished, select and make notes of such points as appar- 
ently are good station locations. This work was very 
difficult in this region for the reason that there were 
no prominent peaks or ridges, although the country was 
rolling and somewhat hilly; the ridges and hills all 
presented about the same appearances, and there were 
no distinguishing features in many localities by which 
one could look for 15 or 20 miles and locate a point and 
then be reasonably sure he could find it. A point having 
been determined on for a new station, the triangulator 
with one assistant would start early in the morning, 
taking the buckboard and all necessary material, and en- 
deavor to reach the point selected. The point having 
been reached, the country in all directions would be 
reconnoitered, if a good view could be had in the desired 
directions, and other suitable points sighted; the station 
would be located and the signal erected. 

It often happened upon reaching a point selected that 
it was found unsuitable for a station, the view being cut 
off in some direction in which it was necessary to sight. 
Then would follow a long, tedious search for a position 
that could be used. This hunt consisted in driving from 
ridge to ridge and studying the surrounding country with 
field glasses. In some localities a suitable point could 
not be found from which the desired sight could be had, 
this would then necessitate a change of plans, causing 
us to drop back and put in an extra station in order to 
get a new system of triangles in proper shape to swing 
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around the ridge that could not be seen over. As the 
triangulation system is adjusted in the office, by the 
method of least squares, it was not only necessary to 
locate the stations so that ill-conditioned triangles would 
be avoided, but so that the triangles would combine into 
proper figures for adjustment, such as squares and poly- 
gons. 

This work of expansion is the same as that of the main 
system, with the exception that the triangles are smaller. 
The object being to increase the length of the sides of 
the triangles regardless of the area of country covered. 
As the topography of the country was such that large 
triangles were impracticable, the expansion of the base 
did not require a great amount of work. 

Signals were made of sawed lumber. The targets 
(shown in the accompanying cut) were of cloth, 3 ft. 
wide and 5 ft. in length, the upper half being black and 
the lower half white. They came ready for stretching, 
which was done by slipping a light strip of wood through 
a hem at either end, another through the center, and 
one through a hem on either side. By catching these 
strips at the ends, they were drawn into a rectangular 
frame, having a cross brace at the union of the colors; 
they were then fastened with nails, after which the tar- 
get was ready for nailing to the upright. The upright 
was formed by two 2 x 4 timbers 14 ft. in length. A 
straight corner on one of these timbers was selected as 
a center line of the signal, after which they were spiked 
together, the bottom of the timber carrying the center 
line being stepped one foot above the bottom of the 
other. Two targets, their long sides vertical, were then 
centered and nailed to the upright at right angles to each 
other. A cross block 1 ft. in length was nailed to the 
upright between the targets. The signal was then 
raised, the center corner being placed on the center of 
the station post, where it was held in a vertical position 
by three wires fastened to the upright above the cross 
block, and anchored in the ground. These wires at the 
cross block formed an angle of 120° with each other and 
45° with the upright. The anchor was a 2 x 4 stick, 4 
ft. long, buried in a trench 12 ins. deep, the course of 
the trench being at right angles to the wires. After the 
signal had been raised and anchored it was plumbed and 


tightened by twisting the wires with a pick h: 
foot of the upright, half of which rested on 
the post, the other half extending down the 
surface, was securely boxed, to prevent the 
the center during high winds. This boxing » 
ranged that when it was necessary to take dow 
nal to set up the instrument by knocking off 
board, the signal could be slipped from the ym 
down. When the observing was completed | 
raised and slipped back into place, and by re: 
board it was again in proper position to be «; 
other stations. Before leaving the signal, 
barb wire was drawn around the outside of th. 

3 ft. above the surface. The object of thi 
also the using of barb wire, was to prevent 
rubbing on the signal or its guys. A si 
with smooth wire would be rubbed down w 
days. Two men with the conditions of diggin: 
found could set the station post and erect 
three hours. 

The instrument used was an 8-in. theodoli: 
micrometers to single seconds. The instru: 
cased was in three parts: The tripod, the cir. 
telescope. In setting up the instrument, the : 
centered over the station with the screws loo: 
the head had been centered and the legs firm 
the screws were tightened. The circle was t 
the tripod, where it wds in no way attache: 
mained in place by its own weight. After 
was leveled, the leveling screws were clamped 
cope was then placed in the wyes, after both 
spindle had been wiped. A large umbrella » 
over the instrument to protect it from the su: 
sheet of heavy canvas 9 ft. in length and 6 f' 
was stretched on the windward side of the ins: 
protect it from the wind. Sunshade and wind! 
held in position by ropes. 

On account of the unsteady condition of 1) 
phere, observing could not begin until about 
before sunset, and lasted about an hour aftr: 
The method of working was to get to the stat: 
afternoon, set up, and be ready for observing « 


the signals came into view and observe as love ; 


light lasted, then be ready at sunrise and con'inue the 


observations until the station was completed 
signals disappeared in the haze. In case the 0! 
was not completed in the morning it would 1 
our remaining there until evening, when the w: 


sighted and angles read regardless of their pos 
distance. Angles were also read on prominent bu 
watertanks or any natural objects, which could bx 
nized by the topographer. Section lines were a! 
in, when it was practicable to do so. 

The most serious difficulty in observing this 
was in finding the distant signals, as there was 
a station which did not have at least two or thr 


nals that were necessary to be sighted, but were 


ible to the naked eye; and on account of the unifo 
pearance of the section in which they were locate: 


or the 
serving 


sitate 


rk was 
again taken up. All signals visible from a statior 


1 were 


tion or 
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recog- 
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country 
searcely 


ee sig- 
invis- 
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quired a long, tiresome search with the telescope to locate 


them. That is, it required a long time when compared 


with the amount of working time that was available each 
day. After the signal was once located, the line was 


marked by sticking a peg into the ground about 


100 ft. 


from the station. At the next pointing the telescope was 
sighted at this peg, then by elevating the objective end 
of the glass the signal was quickly found. After once 
being located, they could be found by the angles, but 


setting off an angle consumed too much time. W! 
nals are in view, no time can be wasted by slow u 
The method of observing was to focus the teles 


1en sig- 
iethods. 


‘ope on 


a signal, about the average distance at which the sights 


were to be taken, then select the sharpest and 


clearest 


signal for an initial point, bisect it with the vertical 
hair, read both micrometers, unclamp and turn the teles- 
cope to the right, pointing on the next signa! again 
reading both micrometers. While sighting, the name 
of the signal is called to the recorder, as soon 45 the 
micrometer is read, the micrometer letter with the read- 
ing is called; while the observer is pointing on the next 
signal, the recorder averages the two microme!:r read- 
ings and works out the angle of the station » th the 
initial station. All signals on the horizon be! read 
to the right, the last pointing is taken on the initial 
station. This reading, compared with the frs', will 
show if there has been any movement of tle instru: 
ment during the readings. The telescope is then re- 
versed, the instrument turned 180° in azimuth, )~ nning 
with the initial station, all signals on the horn are 
read to the left, again closing on the initial sta‘. The 
readings to tle right are known as the first half, those 
to the left as the second half, the two halves for™ 4 set, 
and the sets are designated by the number of * order 
in which they are taken. As soon as the first set is 
completed, the lower plate is unclamped a0‘ hifted 
approximately 86° to the right, then another con’ te set 
is taken. The lower plate ds again shifted 36° to right 
and proceed with anéther set. This is contin! until 
five sets have been taken, which completes the + ee 
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e been twenty readings made, or a reading on 
a -cle. Hence on a station where there 
‘sible, which Is not an unusually large 
been, including the closing on the 
nec -adings made to complete the station. 
gem a meter reading, the degrees are taken 
sn he ten minutes from another point on 
~~ onl -al minutes, from the comb scale; and 
- atv is the head of the micrometer’s screw. 
ee »laces the eye has to catch to make a 
considering the time spent in reversing 
ope fting the circle, occasionally adjusting 


DIFFICULT WATERPROOFING OF A CONCRETE PAS- 
SENGER SUBWAY UNDER RAILWAY TRACKS. 


The accompanying illustrations show a neat 
example of passenger subway construction under 
railway tracks, to which additional interest is 
contributed by the difficulties encountered in the 
waterproofing work. This subway gives passage 
to pedestrians under the tracks of the South Side 
R. R. at the Metropolitan Race Track at 
Jamaica, Long Island. Fig. 1 is a general plan 

Property of the structure and Fig. 
Line 2 


— entire structure is built of 

p broken stone concrete 

3° strengthened in the roof 

§° embedded steel beams 

—¥ under the rails; the mix- 

tures used were 1-2-4 for 

1-8-5 for the walls and 

‘2 ; ; floor, The plans were 

tion of Mr. J. R. Savage, 

Chief Engineer, Long Isl- 

and R. R., and the work 

of construction was in 

-—-—- —- —-—- {| charge of Mr. David 

——————————- | Besver, Assistant Engi- 
meer. 

cation of the waterproof- 

§ ing. It was in the plac- 

ing of this waterproofing 

a that ‘the principal diffi- 

> culties were encountered. 

3 —— “S| The excavation for the 

subway was _ through 

Peperty Line gravel, and reached a 

FIG. 1. PLAN OF PASSENGER SUBWAY UNDER RAILWAY TRACKS deat of 21 th ee. tee 

AT JAMAICA, LONG ISLAND. é 


the sunshade and the wind break, it can be readily seen 
that when the time for observing does not exceed two 
hours out of the day, a triangulator to complete an eight- 
signal station in a day, has no time to play while the 
signals are in view. A good observer in practice, after 
his signals have once been sighted, will call off a 
micrometer reading every 30 or 40 seconds. A good 
recorder can record these readings, compute the average 
of the two micrometers, and the angle with the initial 
station, so that when the observer is through he can see 
at once how his angles are running in different sets. The 
allowable limit of error in triangle closure was five 
seconds, after correcting for spherical excess. 

The work was greatly delayed in the latter part of the 
season by smoky, hazy weather. The entire camp lay 
at the West Cherry station for eleven days, trying to 
make observations that were completed in an hour after 
the haze lifted. There were a number of days when it 
was impossible to sight signals five miles distant. The 
work was begun about the 20th of July and completed 
November 5th. The closures were all good, and the ac- 
curacy sought for was obtained. The area should have 
been covered in less time, although it was the best that 
could be done under existing conditions. 


SHADE TREES ON MASSACHUSETTS STATE HIGH- 
Ways were planted in 1905 to the number of 3,239 and in 
1%4 to the number of 726. The varieties planted in 
sreatest numbers during 1905 were Norway, white and 
Sugar maples in the order named, numbering 1,594 in all, 
aud (S16) elms. Vines to the number of 300 were also 
planted in 1905. Mr. Edward W. Breed, of Clinton, 
Mass., is Forester to the Commission, and the foregoing 
Statements are based on his report, published in the 


report of the Massachusetts Highway Commission for 
the year 1905. 


> 


SURVIVORS OF THE COURRIERES MINE DISASTER 
*ppeared at the shaft on March 30, twenty days after 
the explosion. While a salvage party was at work in 
one of the shafts, a party of thirteen men came toward 
then out of a distant gallery, They had lived for the 
vase weeks since the explosion in a part of the mine 
80 the au'horities responsible for the rescue work had 
eclared impassable. Only one of the party had received 
injuries in the explosion. It is also reported that a num- 

‘covered on the same day, March 30, were 


cones ‘) physicians to have been dead not over 
much feeling against the mine authori- 
inefficiency in the conduct of the rescue 


1,200 entombed by the explosion, about 


700 still remain to be accounted for. 


main subway and of 15 ft. 
for the sump. As the excavation proceeded sev- 
eral springs were encountered, the water from 
which, when allowed to rise, came up from 5 to 
6 ft. above the subway floor and some 9 ft. above 
the sump bottom. The excavation was kept 
drained by pumps to a level below the subway 
floor. This floor consists of a layer of water- 
proofing embedded in mortar and covered by 
concrete reinforced by steel rails. The water- 


proofing layer consisted of six layers of Hydrex 
waterproof felt cemented together by hot Hydrex 
On top of the waterproofing came 


compound. 


the angle where the floor waterproofing and the 
wall waterproofing meet. These brick walls also 
served as one side of the form for the concrete 
of the walls proper of the tunnel. The floor and 
walls being completed, it was then a simple 
matter to construct the roof (jack-arches leveled 
off), over which the waterproofing was con- 
tinued and covered with concrete, with sand un- 
der ballast on top, in which were set the ties 
and rails of the several tracks of the road pass- 
ing over the tunnel. At one time during the 
construction the earth, from weakening by water, 
fell in against and broke down the brick back- 
ing-wall, taking the waterproofing with it and 
allowing the inrush of water to spread several 
feet over the bottom of the tunnel. This wall 
was built in 5-ft. heights at a time. 

As indicating the water pressures, a laborer 
accidentally punched with a crowbar a hole 
through the waterproofing stratum and the ce- 
ment mortar covering, whereupon the water 
spouted up nearly 3 ft, The hole was success- 
fully patched and covered with cement mortar 
and properly protected. When the tunnel was 
completed and the pumps stopped, the water rose 
from 5 ft. to 6 ft. about the walls, or 9 ft. from 
the bottom of the sump, and so remains. The 
structure, however, though completed some time 
ago, has been tight, with no percolation of water, 
and is satisfactory. 

The waterproofing of the structure was de- 
signed by the Hydrex Felt & Engineering Co., of 
New York, N. Y., to whom we are indebted for 


the information from which this description has 
been prepared. 


A HIGH-PRESSURE GAS DISTRIBUTION SYSTEM. 


There is in this country a growing tendency to 
distribute gas at high pressure for considerable 
distances, and one of the largest systems of this 
kind is that operated by the Western United Gas 
& Electric Co., having its headquarters at Au- 
rora, Ill. This company serves about 19,600 con- 
sumers in 25 cities, towns and villages, by means _ 
of pipe lines aggregating 431 miles in length. 
These towns have an aggregate population of 
140,000, and the extreme distance between them 
is 52 miles. The gas is used mainly for domestic 
heating, lighting and cooking; but also to some 
extent for street lighting and for power purposes, 
driving gas engines, etc. The accompanying map 
shows the routes of the pipe lines, with their 
sizes and lengths. For particulars respecting 


Waterproofing 
Section A-B. - Section C-D. 
(Fig. 1.) (Fig.1.) 
1-2-4 Concrete in Roof and Steps si 
Sh 
N 
Section E-F. Part Longitudinal Section. 
( Fig.1.) 


FIG. 2. DETAILS OF PASSENGER SUBWAY AT JAMAICA, LONG ISLAND. 


a 1 to 2-in. coat of cement mortar and then the 
concrete proper. 

The side walls were constructed of one course 
of brick, with struck joints on the inner sur- 
face, against which to apply the waterproofing, 
a new interlapping and reinforcing method, at 


this system we are indebted to Mr. H. L. Rice, 
General Manager of the Western United Gas & 
Electric Co., and we have also drawn part of our 
information from a paper read by him before 
the American Gas Light Association. Mr. P. 
O'Malley is Superintendent of the Works, and Mr. 
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Howard G. Stillson is Superintendent of Dis- 
tribution. 

In 1902 the Aurora Gas Light Co. built a line 
12 miles long, running north in the Fox River 
valley and serving four towns; in 1903 the La 
Grange Gas Co. built a line, and these have been 
connected up and extended by the present com- 
pany. There are now about 100 miles of high- 
pressure main pipe line, 286 miles of low-pressure 
mains, and 45 miles of direct high-pressure dis- 
tributing mains. The high-pressure pipes are of 
steel, with screw joints, and range from 8 ins. 
down to %-in. diameter. The low-pressure pipes 
are of cast iron for diameters of 16 ins. down to 
3 ins., the smallest low-pressure pipes being 2- 
in. steel distributing mains. The long-distance 
mains are generally laid along the roads, in 
which case the company has to obtain the front- 
age consent on one or other side of the road. In 


the towns dependent on the line represent a large 
proportion, although many of them are still in 
process of development as gas-consuming terri- 
tory. The high per capita consumption of gas 
in the suburban towns is indicated by the fol- 
lowing statement: 

Hinsdale (district governor station), with a 
population of 3,100, contains about 600 houses, 
has 554 gas meters and consumes 15,750,000 cu. 
ft. per year. Western Springs (direct high-pres- 
sure), with a population of 750, contains 140 
houses, has 126 meters and consumes 3,430,000 
cu. ft. The possibilities of high-pressure work 
in small towns are shown by Plainfield, a farm- 
ing town of 1,000 population, with about 195 pos- 
sible consumers. It was piped in 1905 with 1-in. 
and %4-in. pipe, radiating from the central trunk 
line, at a total cost of only $1,290, and already 
has 150 consumers. As an example of the larger 
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SKETCH MAP OF GAS DISTRIBUTION SYSTEM OF THE WESTERN UNITED GAS & 


ELECTRIC CO. 


a few instances the mains are laid across the 
fields, and in this case special arrangements are 
made with the owners of the land. The arrange- 
ments vary, but provide that the pipe may remain 
where located for a term of years, during which 
period the company may have access to it for 
repairs. The high-pressure lines are tested dur- 
ing construction to 60 or 70 Ibs. pressure by com- 
pressed air; they are laid in trenches about 30 
ins. déep, and there has been no trouble from 
condensation in these lines. 

The gas pressure is 30 Ibs. per sq. in. in the 
long-distance lines, while for the distribution 
systems of the towns it is reduced to about 3 ins. 
of water. The district governor used is that of 
the Johnson-Reynolds Co., of Anderson, Ind. The 
same company's regulator is used where the 
high-pressure gas is delivered directly to the con- 
sumer’s house. Beyond this is the ordinary type 
of house meter, but between the regulator and 
the meter there is provided a safety blow-off in 
the event of the pressure creeping up. 

About 20% of the consumers are dependent 
entirely upon this system, and when the manu- 
facture of gas is ultimately concentrated at one 
station at Joliet, as noted below, all the other 
cities and towns mentioned will be dependent 
upon this system. The annual consumption of 
gas is about 550,000,000 cu. ft. per year, of which 


towns, Aurora (population 30,000) has 5,000 con- 
sumers, using 125,000,000 cu. ft. of gas. 

The gas is generated by works at four points. 
Coal gas plants at Joliet, Elgin and La Grange 
pump their surplus gas into the pipe line, and at 
Aurora there is a combination coal gas and 
water gas plant which delivers gas to the pipe 
line or draws from the line, according to the 
pressure conditions. The plants have a total 
generating capacity of 2,705,000 cu. ft. per day, 
divided as follows: Joliet, 800,000 cu. ft.; Elgin, 
500,000 cu. ft. (and 500,000 cu. ft. of water gas); 
La Grange, 225,000 cu. ft.; Aurora, 330,000 cu. ft. 


mains. At each of the four generat! 
there is a gas pumping plant, ec 
Straight-line compressors operated 
These are Ingersoll-Rand compressor 
ing a steam cylinder 10 x 14 ins. , 
cylinder 13 x 14 ins., and with a cay aan 
cu. ft. of free gas per minute while 
a speed of 180 revolutions per minute. 
compress gas to a pressure of 40 Ibs 
when working under a steam pressu 
100 lbs. There are two of these 
Aurora, two at Joliet and two at La 
governor used is of the flyball type, 
the speed, according to the demand fo 
the maximum speed of 130 revo): 
should a gas main break the engine 
race, as the governor would shut it 
this maximum speed was exceeded 
ernor pulley has a safety-stop at: 
which the machine would be stopped 
governor belt should break. No fig 
as to the cost of pumping are avai! 
conditions are not favorable to econ 
ing. There are four separate stat)o: 
compressors are not economical in im 
sumption. With one large and econ, il plant 
it is estimated that gas can be pum). | at 60 to 
75 lbs. pressure at a cost of 2 cts I 1,000 cy 
ft., including the maintenance of the on, 
Tests of the power required to pump 10,009 
cu. ft. per hour of gas at 63° F. avainst gage 
pressures of 10 to 42 Ibs. per sq. in. cave a flat 
curve ranging from 7% HP. at 10 lbs. pressure 
to 13 HP. at 22 Ibs., 18% HP. at 321% Ips. 


» and 
23% HP. at 42 Ibs. Tests of the flow of gas on 
the line from Aurora to Elgin, equivalent to 21. 
miles of 4-in. pipe, and tests of the flow of gas 
through 1,048 ft. of 1-in. steel pipe, are given 
below. In the former case all consumers were 
shut off the line as far as St. Charles, at which 
point the pressure was taken, the pressure a: 


Elgin (as shown by the rise at the gasholder) 
being about 2 to 3 ins. of mercury. In the latter 
case the pipe was laid around the Aurora gas 
works with such long curves that they could 
practically be ignored. 

In regard to the effect of compression upon the 
quality of coal gas and water gas, Mr. Rice states 
that there is already a tendency towards higher 
pressures than those now employed, and that 
there is immediate need of definite knowledge as 
to the effect of this higher compression on the 
candle-power and especially as to the heat-units, 
as direct candle-power is becoming of less im- 
portance to the consumers. 

Working with two or more stages in compression i! 


stead of one, common practice in other pressure work, six 
times the pressure can be secured with about twice the 
horse-power. Six times the pressure meanis five times the 
delivery. With economical engines and compressors the 


steam cost of the additional horse-power will 
further reduced in comparison with present. installations 
These are the every-day facts of the natural gas engineer, 
who pumps his product at greatest economy at about 3)! 
lbs. pressure. 


It is proposed to economize in the cost of pro- 
ducing gas by concentrating the manufacture in 
one large plant at Joliet, and pumping with an 
initial pressure of 50 Ibs. per sq. in. This would 
involve the re-pumping at Aurora of gus for EI- 
gin, if the ‘present route is maintained; but 2 new 
and more direct route is proposed on which this 
would not be necessary. The water gas plants 4! 
Aurora and Elgin would be maintained for " 
auxiliary supply in case of necessity. The present 
gasholder stations would also be maintained, a 
perhaps be supplemented by others, but nothing 


and 


sature of the 
coal gas and 350,000 cu. ft. water gas. There are has yet been determined as to this fe 
gas holder stations of 1,200,000 cu. ft. capacity work. eae sompany oper 
at Joliet, Aurora, Elgin and La Grange. District In addition to its gas plan aan Sater St SP 
governors reducing the pressure in the distribu- ates a modern electric pee’ geet . within 
tion mains are located at Batavia, Geneva, St. rora, supplying electric 2 
Charles, Hinsdale and Downer’s Grove; all the _ the city. It does not stn Semana steht plant 
other towns have direct high-pressure in the this is done by the manicipe’ 
TESTS OF SLOW OF GAS IN PIPES 
21 miles of 4-in. pipe —1,048 feet of 
———-Gage pressure Delivery per —Gage pressure— Theoretical 
Aurora St. Charles Actual Theoretical a he ft. 
Ibs. lbs. cu. ft. cu Ibs. 550 618 
15 7% 8,400 8,528 1.20 1.350 1,402 
20 9% 9,300 10,374 4.51 2'390 ist 
35 16,170 15,645 3.550 258 
50 30 22,860 20,743 4.580 
35.00 141 
40.00 6,977 
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——— cinders collected vary in size from very fine also see Engineering News, May 26, 1904, p. 496), 
4 CENTR” Gal CINDER SEPARATOR FOR POWER: particles up to pieces about 1 in. long. we may quote from the paper as follows: 
; PLANT SMOKE. : The separator plant described is installed in The difficulty of isolating typhoid from mixed cultures 
na Consolidated Railway Ca., of duplicate, the boiler plant being divided into two in water, and the preponderance of other germs in sew- 
The i which operates the street rail- equal halves. Each fan and separator thus cor- age-polluted water, rendered it necessary to attack our 
—— ; ~ity, has a power plant of 3,500 HP. responds to a steaming capacity of 1,750 HP. argoeca in : roundabout apr The method which 
wapacity «: Past Portland. The fuel burned since the installation of this separating plant in investigations of this character, has been to study 
. -s of this plant is saw-mill refuse: the cinder nuisance has been wholly abated. A the relative viability of different saboraters cultures of 
ie "a st and wood ground up in the log. distinct increase in boiler economy has also been  poth B. Typhosus and B. coli, to study the viability 
= = ns per day is burned. Residents observed, due, no doubt, to the uniformity of the of the colon bacillus in a natural state under similar con- 
om , ‘* a mile of the plant have long induced draft as compared with the former stack ditions, and from the two sets of experiments to draw 
within 1 by cinders from the power-plant draft; the boilers are also said to have a larger inferences as to the viability of the typhoid bacillus in 
peo sh collected on their sidewalks and capacity than before. The separator installaiion "ature under similar conditions. 
atk 24 blackened the clothes on their cost in the neighborhood of $19,000. It is stated The weak point in the conclusions of Moore and Keller- 
porches oo ill alongside the a _ man with regard to the destruction of typhoid by copper 
Jothes-lines A lumber m nd by the railway company that the increased ca is that they were drawn from analyses in which the 
power-h -e has had thousands of dollars worth pacity of the boiler plant more than pays for the : —e 


f lumber refused by inspectors because it was 
: in spots by cinders dropping on it. 


‘ ekené 

ss past year a cinder-separating in- 
stallation has been put in by the railway com- 
smth and in several months’ working it has 


proven »mpletely successful. 

This installation consists of an induced-draft 
plant discharging through a large steel separator 
of the same form as shavings separators used on 
<caw-mills. The separator is shown in the half- 
tone view herewith. The induced draft is ob- 
tained by a 20-ft. steel plate fan connected to 
the boiler upeasts, which discharges into a steel 


separator installation. The work was built and 
put in by the W. G. McPherson Co., of Portland, 
who kindly supplied the data for the above 
description. 


THE BACTERICIDAL ACTION OF COPPER. 


A good deal has been heard of late regarding 
the use of copper for the treatment of water 
infected or in danger of being infected with 
typhoid germs. The subject was discussed from 
various points of view at the annual meeting of 


CINDER SEPARATOR AT THE EAST PORTLAND POWER STATION OF THE PORTLAND 


CONSOLIDATED RAILWAY CO., 


plate flue 8 ft. in diameter leading tangentially 
into the separator. The latter is simply a ver- 
tical cylinder of steel plate, 32 ft. in diameter, 
partly closed at the top so as to leave a 16-ft. 
central opening, through which the smoke es- 
capes. Inside the cylinder is a spiral of the same 
diameter as the smoke outlet. The bottom of the 
separator forms a huge conical hopper for receiv- 
ing the cinders. The height of the separator, from 
bottom of hopper to discharge opening, is 56 ft. 
The smoke, entering the separator tangentially, 
describes a spiral path and loses velocity until it 
Passes up through the open top of the separator. 
The maximum velocity of flow of the gases in 
the flue leading from fan to separator is about 
5,200 ft. per min.; the velocity at the discharge 


openins, which is twice the size of the flue, is 
therefore about 1,800 ft. per min. The cinders 
are dropped in the range between these two 
Velo As the gases lose velocity, the 
cinde: ‘ing heavy, drop in a spiral path to the 
hopper-shaped bottom. Here they collect until 
oe ve. oy a steam-driven conveyor, which takes 
them to 


he boiler furnaces for burning. The 


PORTLAND, ORE. 


the New England Water-Works Association last 
September (see Engineering News, Sept. 21, 1905). 
Some detailed studies of the action of copper on 
bacteria, by Mr. H. W. Clark, Chemist of the 
Massachusetts State Board of Health, and Mr. 
Stephen DeM. Gage, Biologist of the Lawrence 
Experiment Station, Lawrence, Mass., were re- 
ported in “The Journal of Infectious Diseases,” 
Supplement No. 2, February, 1906. From a re- 
print we take the following information. 

The experimental data fall under the heads of 
waters treated with definite amounts of copper 
as copper sulphate, and water in contact with 
metallic copper so as to allow the absorption by 
the water of unknown amounts of copper. In 
addition, studies were made of the action of 
other salts often used in water purification, such 
as ferrous sulphate and aluminum sulphate, in 
order to compare their efficiency with that of 
copper sulphate. As to the general method of 
study employed and what the authors term a 
“weak point” in the conclusions of Moore and 
Kellerman (U. S. Department of Agriculture, 
Bureau of Plant Industry, Bulletin No. 64, 1904; 


largest amount of water tested was 1 c.c., and the usual 
amount tested’ was less than .0l cc. It is generally 
conceded, especially when dealing with laboratory cul- 
tures, that the great majority of the typhoid bacilli are 
quickly destroyed by conditions 


unfavorable to their 
growth. 


It has also been repeatedly shown that a few 
germs are much more resistant than the majority, and 
may survive even under the most unfavorable conditions 
for many days. All epidemiological evidence points to 
the conclusion that the germs which are able to live 
under unfavorable conditions are also extremely patho 
genic, and that, while it may help to destroy the ma- 
jority of the bacilli, no method of sterilizing water is 
thoroughly effective unless it will accomplish 
struction of the especially resistant individuals, 

It is unsafe to conclude that because a certain species 
of bacteria, especially a pathogen like B. typhosus, is not 
found in a loopful of the water, or even in 1 ¢.c., that 
there is no danger from the use of that water. The 
average drinking-glass holds about 300 c¢.c., and until 
repeated tests of volumes as large as 100 c.c. have been 
made and the germ proved to be absent, the water under 
observation cannot safely be said to be free 
test forms. 

Most of the remainder of the 30 pages is taken 
up with detailed descriptions of the experiments 
and the results obtained. The authors made 
the following statement regarding the relative 
efficiency of the other salts tried and copper sul- 
phate, and then drew their final conclusions, as 
follows: 

From 


the de 


from the 


the two experiments made with sulphate of 
alumina and ferrous sulphate, these two salts appear to 
have about the same action on the bacteria and B 
as have equal strengths of copper sulphate. 

Judging from the results of experiments comparing me- 
tallic copper with other metals, all of the metals tested 
seem to be about equal in their effect on the numbers 
of bacteria in waters with which they are in contact. 
In one experiment the water in contact with zine became 
sterile after about three weeks, while the numbers of 
bacteria increased in the water which was in contact with 
copper, and with all the metals, excepting zinc, a few 
bacteria were alive after 132 days. 

Based on the disappearance of B. coli in 1 ¢.c. the 
metals in one experiment ranked: Zine, 10 days; iron, 
15 days; tin, 41 days; aluminum, 41 days; copper, 43 
days; lead, 97 days; and in the other experiment: zinc, 
10 days; copper, 10 days; tin, 23 days; 
lead, 23 days; aluminum, 31 days. 

CONCLUSIONS. 

In conclusion, the writers believe that the treatment 
of water with copper sulphate or by storing it in copper 
vessels has little practical value, for the 
reasons: 

(1) The use of any method of sterilization which is not 
absolutely effective is dangerous in the hands of the 
general user, tending to induce a feeling of false security, 
and leading to the neglect of ordinary precautions which 
would otherwise be employed. 

(2) The removal of bacteria, B. coli and B. typhosus, by 
allowing a water to stand in copper vessels for short 
periods, while occasionally effective, is not sure, and the 
time necessary to accomplish complete sterilization is so 
long that the method would be of no practical value to 
the ordinary user. Furthermore, metallic copper seems 
to have little more germicidal power than iron, tin, zinc, 
or aluminum. 

(3) Although the removal of B. coli and B. typhosus is 
occasionally accomplished by dilute solutions of copper 
sulphate, these organisms may both live fot many weeks 
in water containing copper sulphate in greater dilutions 
than 1:100,000; and in order to be safe dilutions of 
1:1,000 must be used, in which case the water becomes 
repugnant to the user because of its strongly astringent 
taste. 

(4) In some instances very dilute solutions of copper 
sulphate or colloidal copper absorbed from contact with 
clean metallic copper, appear to have a decidedly in- 
vigorating effect on bacterial activity, causing rapid 
multiplication, when the reverse would have been true 
had the water been allowed to stand the same length of 
time without any treatment. 
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A LARGE POWER-DRIVEN PIPE-TAPPING MACHINE 

WITH SPECIAL SLEEVE AND VALVE CONNECTION. 

Among the many ingenious labor-saving and 
time-saving appliances at the disposal of water- 
works superintendents, none is of more impor- 
tance than that for tapping water mains and 
making new connections. By the aid of these 
machines branch connections of any size, from a 
small domestic house service to a 48-in. branch 
from a main of the same or greater diameter, can 
be made, and that without shutting off the water 
in the main being tapped. The Water-Works 
Equipment Co., of 180 Broadway, New York City, 
is now equipping its tapping machines of various 
sizes with gasoline engines as a substitute for 
hand power. The accompaning illustration 
shows one of these tapping machines, equipped 
with a 644-HP. Mianus gasoline engine, making a 
30-in. connection with a 30-in. water main at 
Trenton, N. J. The engine was secured to the 
frame of the machine by four bolts. The gear of 
the engine shaft meshes 
into the large gear on the 
frame of the tapping ma- 
chine. The machine and 
engine weigh about 5,500 
Ibs. 

The sequence of opera- 
tions in making the 30-in. 
connection at Trenton 
was as follows: A 1%-in. 
hole was first cut in the 
main by means of the 
leading-off drill; then a 
4-in. hole was made by 
means of a 4-in. cutter, 
thus allowing the main 
shaft of the large cutter 
to be inserted in the pipe. 
This cutter was then 
operated until a 30-in. 
hole was cut in the shell 
of the pipe, the piece of 
pipe removed having 
been held by spring 
catches on shaft 
where the latter was in- 
serted in the pipe. To 
cut the 1%-in. hole and 
the 4-n. hole took 30 
minutes, and to cut the 
30-in. hole took 59 min- 
utes. During the whole 
operation 2% gallons of 
gasoline were consumed, 
which, at 15 cts. per gal., 
cost about 45 cts. 

For the benefit of those 
not familiar with the 
process just described, it 


ket than would be the case if the full face of the 
flanges were in contact. 

As to the other special feature of this sleeve, 
it is obvious that a large amount of lead is saved 
by using cement instead of lead between the hubs 
of the sleeve, assuming that it is necessary to fill 
all this space with something. The hubs or bells 
have a depth of 4 ins., and are yarned or leaded 
the same as any cast-iron pipe joints. On the 
80-in. connection at Trenton only 208 Ibs. of lead 
wereqised. To fill the remaining space between 
the sleeve and the main pipe, use was made of a 
hole in a lug cast on the upper part of each sleeve 
near the flange. These holes were 1% ins. in 
diameter. In one of them a piece of wrought-iron 
pipe, 2% ft. long, was inserted, and through it a 
3 to 1 Portland cement grout was poured. The 
other hole served as a vent. As soon as the grout 
appeared at. the vent this hole was filled by a 
screw plug. The pouring of the grout was then re- 
sumed until the pipe was filled to its full length of 


may be explained that POWER-DRIVEN TAPPING MACHINE MAKING A 30-IN. CONNECTION 


to tap a main under pres- 
sure a sleeve and valve 
are used. The company already named uses any 
standard valve, one end of which is bolted to a 
special which may be best described by calling it 
a T-branch, in which the cross of the T is re- 
placed by a half sleeve, provided, of course, with 
flanges. The other half of the sleeve, when bolted 
up, surrounds the main at the point where it is to 
be tapped. The sleeve and gate valve being prop- 
erly attached to the main, and the valve opened, 
the tapping operations are carried on within the 
branch, as already described. When the piece of 
pipe cut out by the machine has been removed 
past the gate, the latter is closed until the ma- 
chine has been removed and the outer end of the 
valve has been connected up with the branch line. 

Two special features of the sleeve supplied by 
the company already named are the flanged joint 
and the provision for using cement instead of 
lead for filling that portion of the space between 
the cast-iron sleeve and the main pipe lying be- 
tween the bells on each end of the sleeve. The 
sleeve flanges, instead of bearing against each 
other at the bolts, are tapered off so as to form, 
when bolted up, a space which is V-shaped in 
cross-section. The joint faces are about 1% ins. 
wide, and between them a \-in. lead gasket is 
placed. When the bolts are tightened more pres- 
sure is brought upon the joint faces and the gas- 


WITH A 30-IN. WATER MAIN AT TRENTON, N. J. 


2% ft., thus giving a slight pressure on the grout 
within the sleeve for the purpose of filling every 
portien of the space. It is urged that to fill this 
space with molten lead is of little use, since the 
lead contracts so much on cooling as to leave a 
considerable space between the lead and the iron. 
The contraction of the cement grout, in compari- 
son, is of little account. For a 30-in. sleeve the 
saving in lead amounts to 1,400 Ibs., or at 6 cts. 
per lb., to $84. The cost of cement for such a 
sleeve would be insignificant in comparison. 

The size of machine used at Trenton can be 
used to make 30 to 48-in. connections with corre- 
sponding or larger sizes of mains. Power-driven 
machines for smaller-sized taps are now being 
manufactured. 


A GAS HOLDER BURNED at Hoboken, N. J., on the 
evening of March 28. The holder, which belonged to the 
Public Service Corporation, had a capacity of about 650,- 
000 cu. ft.; it was connected with the distributing network 
supplying the west shore of the Hudson River from Jer- 
sey City north to Fort Lee, about 10 miles. It was com- 
pletely filled at the time the fire started, and according 
to some statements it was overfilled, allowing gas to es- 
cape around the lower edge; this gas, becoming ignited 
in some manner, heated the tank and continued the dis- 
charge of gas until the fire wrecked the shell of the 
holder. The fire burned itself out after the structure was 
completely ruined. 
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SOME INTERESTING RESULTS OF TEST 5 EYE 
BARS FOR THE QUEBEC BRID: 

By Theodore Cooper, M. Am. So E+ 


In August, 1904, the manufacture of ¢). ars ¢ 
the anchor arms of the Quebec Bridge \ db 


way when the question arose as to what cle, = 
be allowed between the pins and pin-holes. aiee 
forming the tension members were 15 ins. . gens: 
1% to ins. in thickness, and of 5) 
58 ft. The pins, except in a few special ms : 


ins. in diameter and from 8 to 10 ft. ip th Th 
maximum joint has 58 bars on one pin. . 
After discussion, it was decided that 


necessary for the purposes of erection sho: io 
than nor more than 1/,e-in., the latter bout 
proportion given to ordinary bridge pins. ; 

As the maximum working strains are }:) than tn 
usual practice, being about 21,000 Ibs. per in ten- 
sion, the intensity and distribution of the | pressures 
from the pin to the eye of the bar becam: rtant 

The writer, after a little consideration 0: problem 
realized that, while the local pressure mus! afl great. 
and the pin-holes must deform elliptically vst elas. 
tically and probably permanently under proposed 
working strains, the solution could only | iined by 
experiment. He then devised a method of : iring the 
elongation of the bar from out to out of | while the 
bar was strained to varying amounts in th ting ma- 
cines. 

Four bars with different clearances were pared ang 
tested to 12,000, 16,000, 20,000, 24,000 ani 25.000 Ips 
per sq. in. While the result of these tests » ~ not fully 
satisfactory, owing to the crudeness of the hu: iedly made 


appliances, and the difficulty of reading th: ‘ne meas. 
urements in the limited space, they show! that the 
bars, from out to out of pins, began to elongate per. 
manently at 12,000 Ibs., and that the elongation increased 
with each increase of strain. The amount of the pip 
clearance did not modify the results especialy 

Was this deformation, even at low strains, 4 peculiarity 
of this “make” of bars, or had it been observed in other 
tests? Looking up old records, the writer found in pis 
abstract of tests made at the St. Louis Bridge in 1872 
that of 58 eye-bars put to the proof test of 18.0 Ibs 
per sq. in., 5 showed a permanent elongation of the pin- 


holes of 52 of them 1/g:-in., and 1 of them '/,-in. 
These were iron bars. In the Watertown ‘Tests of 
Metals’’ for 1883, there were fqund tests on § steel eye- 
bars, where the permanent elongation between pin centers 
at different strains is noted. They are abstracted in 
Table I. 


TABLE I.—Bars, xX 1 in.; Pins, 5 ins.; Excess, 40% 
at Sides; End Section, 86%. 
Stretch a Bo out to out of Pin-Holes, in Ins. 


10,000 20, 25,000 30,000 35,000 40,000) 

No. of Ultimate 
bar. Strength 
4582 0.015 0.020 ..... ..... 0.000 272 67,80 
4583 0.010 0.020 0.025 0.040 0.060 263 64.00 
4584 0.015 0.020 0.025 0.040 0.050 65,000 
4585 0.020 0.025 0.030 0.045 0.070 65,850 
4586 0.020" 0. 0.030 0.045 0.175 64,400 
4587 0.010 0.015 0.025 0.030 0.060 68,200 


It became evident, therefore, that the stretch of the 
eyes of eye-bars was not peculiar to the present ‘make’ 
of bars, but had always occurred. 

As it was important to puSh the construction of the 
work, it was decided to give the 12-in. pins °/,,-in. clear- 
ance, and, for the anchor arms then under construction, 
to add an extra allowance of 4/s9-in. to the elastic elon- 
gation of each eye-bar for camber determinations; and 
should the further and fuller tests, then determined upon, 
show this to be too much or too little, the correction 
could be made in the cantilever arms. 

The importance of the permanent stretch of the eyes, 
as affecting the structure in other directions, was not 
overlooked, but the data so far obtained were too few to 
furnish any definite conclusions. 

Preparations were made for fuller tests, and, to elim! 
nate the difficulties of the first method of measuring 
the stretch and also to get the action of ea h eye inde- 
pendently, the following method was adopted Measure 
each bar from out to out of eyes, and calliper each eye 
longitudinally and transversely before putting it in the 
testing machine. Then, after straining the bar ‘o 12,000, 
16,000, 20,000, etc., Ibs. per sq. in., remove it from the 
machine and repeat the measurements. 

In preparing the bars for test, it was determined to get 
from bars already made such a selection as would give 
a wide range in “heat numbers,” “‘thicknes ‘propor- 
tions of the head,” and ‘‘pin clearances.” Sie of the 
bars were specially bored to change the pro) tions of 
the head and the pin clearances, and two bars » ‘2 visible 
flaws in the head were selected. 

A number of the bars were additionally te. ! by tv 
ing to maintain a constant strain for sever® “ours, to 
determine the effect of time. There was a0 rease of 
stretch, but it is believed to be at least par’ > due to 
the difficulties of holding a constant pres: on the 
machine for a long time. 


*Abstract of a r read before the Amer n Sovtey 
of Civil Macinesrs, ant rinted on p. 14 of th: Proceed 
ings” for March 


1, 
745 Broadway, New York City. 
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n ner of tests had been made, from 12,000 to 
tye was found that the important data could 
24,00" ith less frequent removals, and thus save 
~* 4 labor. Therefore, with the exception of 
0 ‘ests, the records afterward were taken only 
24,000 Ibs. 
gre - the results, using the stretch of the holes 
my . as the upper limit, it was found that the 
Seka he eyes at various strains per square inch 


followed a regular curve, differing for the different bars, 
but all having one general form, Fig. 1. 

In order to save confusion by plotting each particular 
curve, the bars have been arranged in eight different 
classes, according to their stretch (covering both eyes). 
The average of each class is plotted in Fig. 2 on a 
larger scale than Fig. 1. 

In addition to the previous observations, a number of 
the heads were scribed with fine lines, longitudinally 
and transversely, dividing the heads into spaces 2 ins. 
square. After the rupture of the bars, these lines were 
traced and plotted, for comparison with the plots of the 
lines on the original bars, to determine the relative flow 
of the metal in different parts of the head. 

It would be difficult to reproduce these tracings on a 
small scale. In Fig. 8 the principal and important 


Fig. 3. 


valu ~~ from the original dimensions are shown, and the 
aiues ore given in Table II. 


Sp “© XY fs the transverse line through the center 
Pin-holes. The curved lines tangent to 
ae : pin-hole are the forms taken by the straight 
to the original hole before straining the 
_ --© Upper part of the pin-hole is held to the 


diameter of the pin and has elongated more 


than the lower half. The diameter of the lower half has 

decreased by the transverse closing in of the material 

under the pull. At the top of the pin the metal of the 
head is decreased in depth by the compression. The 
transverse dimensions across the eye and neck are re- 
duced by the flow of the metal under tension. It is in- 
teresting to note that with these proportioned heads the 
distances H and H’ on the outsides of the heads opposite 
the pins, have elongated very little or not at all, which 
would indicate that the periphery of the heads at these 
points had not been strained much more than the elastic 
strength of the metal, though the bar had been strained 

to rupture. It should be noted that in some of the 10 

and 8-in. bars this distance on one side has been de- 

creased, indicating a compressive distortion on one side. 

As, in two cases, it was as much as 4/;_ and 5/qg-in., it 

would not appear to be due to errors in measurement, the 

portion of the metal most severely taxed being that por- 

tion of the intrados of the eye lying between the hori- 

zontal and curved lines at the top of the pin. 
CONSIDERATION OF THE RESULTS. 

As far as relates to the original purpose of the first 
tests, viz., to determine the effect of the pin clearances, 
the tests give no definite answer. The different pin clear- 
ances vary from 0.031 to 0.084-in. 

While, no doubt, the pin clearance has some influence 
on the stretch of the eyes, it is hidden in the far greater 
influence of other factors. The eyes would undoubtedly 
elongate permanently were the pins fitted perfectly tight. 

The study of the present tests leads the writer to be- 
lieve that a great stretch of the eyes before rupture, 
heretofore considered as showing a tough and tenacious 
material, is no more desirable than a tendency to buckle 
in front of the pin. The best proportions of head to resist 
the elongation of the eyes under the working strains can- 
not be decided by the present tests. It is thought prob- 
able that, for circular heads, 50% excess across the eye, 
thus making the end section 75% of the bar, would be a 
favorable proportion. 

In a general examination of the tests it will be seen 
that the bars of the higher tensile strengths gave the 
better results. 

Before the tests had gone very far, it was decided that 
the tensile strength should be advanced, the percentages 
of the heads increased, and the pin clearances for the 
bridge bars limited to °*/,,-in. 

An inspection of Figs. 1 and 2 shows that each class 
of bars, after giving a steadily increasing stretch, up to 
a certain point for each élass, then begins to yield more 
and more rapidly, the bars of the Aigher tensile strength, 
as a rule, and presumably the harder bars, resist this 
breaking down up to a higher point. The unequal pull- 
ing of the metal in different heads and in different parts 
of the same head, as shown in Table II. and Fig. 3, shows 
that the metal is not homogeneous, but is softer in some 
bars and in different parts of the same bar. It is prob- 
able that the breaking down of the metal in front of the 
pin unequally is a large factor in the problem. 

It is undoubtedly a great mistake to seek a soft and 
ductile eye-bar by using either low tensile material or 
softening processes. 

To get the best results, we must either use steel of a 
higher grade, or else stretch the eyes longitudinally, cold, 
before the final boring to exact length, or do both. The 
writer believes that, with proper appliances, eye-bars can 
be made, which will not stretch in the eyes within the 
maximum working strains, without greatly increasing 
their cost. 

As the tests here recorded have extended over a year’s 
time, and every effort has been made to have them fairly 
represent the bars as manufactured from time to time, it 
is believed that the actual bridge bars will be better than 
those tested, the pin clearances and proportions of the 
heads being better and the tensile strength somewhat 
higher. 

These tests do not take any account of the elastic elon- 
gation of the eyes, which no doubt occurs, but would 
probably be small and constant for the different bars. 
PRACTICAL CONSIDERATION AND APPLICATION OF 

THE RESULTS OF THE TESTS. 

Upon the development of the fact that eye-bars were 
not perfectly elastic even at low working strains, and 
took an increasing permanent stretch with increasing 


TABLE II. 


loads, it became a grave question as to “How will a 
series of such bars pull together?” 

If two or more bars with different curves of stretch 
are strained to a fixed amount on the same pins, the 
parallelism of which is assured, the total elongation, 
AC, in Fig. 4, would be equal, but the permanent elon- 
gations, BC, being different, the elastic elongations, 
AB, must have a like difference. 
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Fig. 2. 


The elastic elongations, AB + A’ B’, corresponding to 
the total load, must be divided between the two bars 
proportionately to AB and A’B’. The difference of 
strain on the two bars will depend upon the ratio of the 
difference of permanent stretches, BB’, to the average 
elastic elongation, A B + A’ B’ = 2. 

The permanent stretch, at any working strain, being 
independent of the length of the bar, while the elastic 
elongation is proportionate to the length of the bar, the 
difference of strain in two such bars will be less as the 
lengths of the bars are greater. 

In Fig. 1 the line AB is the elastic line for a bar 50 
ft. long. The vertical ordinates between AB and AC 
give the elastic elongations of a bar of this length for 
any strain per square inch. The vertical distances from 

A B Cc 


A 
Fig. 4. 


AC to the curve of any bar gives its permanent stretch 
for each strain. Any line, A’ B’, drawn through the 
curves of stretch of the several bars parallel to AB, 
will give, at the points of crossing, the strain on each 
bar for that condition of loading. The total elonga- 
tions, being between two parallel lines, must be equal at 
these points. 

For bars of other lengths, the elastic line must be 
changed to suit each particular length. 

Although it is believed that the actual bridge bars are 
better than the bars tested, it will be assumed that the 
various bars shown in Fig. 2 cover the extremes and 
represent the variety of bars to be used. 

By drawing any line, A’ B’, parallel to the elastic line 
for a bar 5O ft. long, and taking off the strain on each 


Diam —- Deformation of Lines. (See Fig. 3.)——-——-—_-—-___--—__. 
Bars. No. of of 
Pins. Head. Head. B Cc D E F G H H’—~ -——J K RB’... 
sama — In Sixty-fourths of an Inch. Inches. Inches. Inches, 
15 ins. 12 TOBA 33 —16 —48 —88 -40 -40 -—-24 -—80 +404 404+ +18 + 5 
710A 33.7 “16 —12 —82 —8 —16 -20 404+ 404 + 5 
710B 33.4 —48 —64 —68 —48 -48 —64 —48 +04 +04 42 +1 4 
713A 35 —32 — 8 —20 — 0+ — 04+ — 0+ — OF 404 404 +1 + 5 
713B 34.8 —7 —24 ,12 -12 -—-10 — 0+ +44 +4 + + ih 5 
7144 34.9 —28 —32 -48 -24 -24 —8 0 0 +1% 
714B 34.75 —28 —16 —44 -16 -16 —0O -—16 0 +1 +1 
10 ins. 1jA 224 —22 -19 —-14 —4 -—44 —-16 +3 -4 +1h2 3 
13B 224; 36 —64 —56 -—24 —3 +3 +3 3; 
1jA 22 —28 —27 —456 —12 -23 -—-18 —83 Oo +1 + 3 
14B 22} —28 -—19 -18 —9 —8 +3 —5 +1; 3 
8 ins. 6s, 1gA 184 —12 -18 -18 —8 —8 0 0 +1 
13B 18 —14 — 8 —16 —10 -—-10 ~—3 -—1 +2 +1; 3 
17A 18, —20 —20 -14 -—-10 —65& —5 +2 +2 + 2 
13B 18 -18 —34 -—27 -12 —8 -13 —2 +6 41 + 5 af 
4 — Decrease + Increase, 
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set of bars, we can readily get the average strain for all 
the bars and the limits of the variation, for example: 


Bar No Strain. Sum. 
1 76 17.600 17.600 
2 705-7 19,200 , 

19,750 19.700 
i2 THO, et 20,600 247,200 
3 711 21,600 64,800 
70 21,600 108,000 
3 21,800 65.400 
4 22,450 89.800 
1 Average, 21,000 650,900 


Which indicates that for bars 
together on pins held parallel, 
Ibs. 


of this kind, when pulled 
for an average working 


strain ef 21,000 per sq. in., the softest bar will 


[822 51" 


Movable Wing-Rail Frog; Union Elevated Ry., 
Chicago. 
Morden Frog & Crossing Works, Chicago, Builders. 


have only 17,609 Ibs. per sq. in., or about 84% of the 
average strain; and the hardest bar will have 22,450 Ibs. 
per sq. in., or about 107% of the average—strains not dis- 
proportionate to the capabilities of the different kinds of 
bars. 

For the longer bars, up to 58 ft.—5O ft. being the mini- 
mum length—the difference in strain will be still less. 

For bars of short lengths, under high working strains, 
the difference in strain becomes very great, which ren- 
ders the use of such bars very undesirable. It will be 
seen that, for much lower working strains and short bars, 
the bars will be to a like variation of strain, 
with long bars and the higher strains. 

it is very therefore, that, when using high 
working strains, as are required for structures of great 
magnitude, long bars only must be used, if this stretch 
of the eyes cannot be overcome. 

CAMBER. 

For the working strain of 21,000 lbs. per sq. in., it was 
found that a full set of bars of this kind would take a 
pe. manent elongation of about '/,9-in., or '/g9-in., for each 
and this amount was provided for in all camber 
ce erminations. Further, it is thought that the probable 
error at the center of the channel span will not be more 
than 1% ins. ether way, an amount of no importance. 


subject 


sure, 


eve, 


A CENTRIFUGAL PUMP WITH A NOVEL FORM OF 
RUNNER. 


In most centrifugal pumps the runner is nar- 
row (as measured on the axis of the shaft) and 
has a diameter considerably greater than that of 
the central inlet opening. In a new centrifugal 
pump invented by Mr. E. W. Brooks, and named 
after him, the runner is wide and driven at high 
speed. The runner is, in fact, a hollow piston, 
with impellers formed within it, and having two 
slots or openings in the shell. 

It is claimed that in this design the curve 
representing the resultant of the thrust and the 
centrifugal force is kept within the pump. In the 
accompanying section, the line A B shows this 
curve for the water which enters at the center 
and strikes the relatively slow-speed portion of 
the runner. The line C D represents the same 
curve for the outer part of the column of water, 
which strikes the impelling blade at a greater 
distance from the axis of rotation, and is de- 
flected more abruptly on account of the higher 
speed of this part of the blade or runner. These 
curves are parabolic, and coincide with the width 
of the slot B D in the runner. They are said to 
have been determined by numerous tests, and 
the pump is so designed as to avoid cutting the 
curves. It will be seen that the rear edge of 
each slot has a projecting lip, and these lips 
keep the outflowing columns of water from im- 
pinging against the annular body of water be- 
tween the piston and casing, thus reducing the 


eddying effect to a minimum. They also aid to 
some extent in impelling the water towards the 
discharge opening in the casing. The pump is 
built by the Dayton Hydraulic Machinery Co., of 
Dayton, O. 


MOVABLE WING-RAIL FROG IN AN INTERLOCKING 
PLANT. 

Movable-point frogs are frequently used in 
track crossings of small angles or on sharp 
curves, and some railways have used for yard 
work a frog having a fixed point but movable 
wing rails. This latter has no spring, but is 
moved by the wheels 
and remains in whichever 
position it is thus set un- 
til another train or car 
shifts it over. The ac- 
companying repre- 
sents a special design of 
movable-wing frog in use 
at the sharp curve on the 
Union Elevated Ry. (ele- 
vated loop line) at Wa- 
bash Ave. and Van Buren 
St., Chicago. The curve 
has a radius of 92 ft. 45% 
ins., and the angle of the 
frog is 18° 22 mins., 51 
secs. 

The rails forming the 
frog points are riveted to 
the base plate, and the 
two hinged wing rails A 
and B are attached by clamps to the bridle C. 
This is connected up to the interlocking plant, so 
that when the switch is set for either track the 
frog is thrown to give a practically continuous 
rail for that track. The width of throat is 24 
ins. This frog was built by the Morden Frog & 
Crossing Co., of Chicago. 


THE PHOTOGRAPHIC REPRODUCTION 
PRINTS. 


By W. L. Butcher,* Assoc. M. Am. Soc. C. E. 


There is a growing tendency in engineering 
offices to invoke the aid of photography for the 
purpose of reducing large plans to convenient 
sizes, both for filing and for use in the field; it 
being generally possible to show on small re- 
productions all of the necessary details, which, 
under the customary conditions, require the use 
of large and cumbersome rolls or portfolios of 
plans. Photography is also of use for reducing 
plans of various scales to a uniform one for the 
purpose of making assembled drawings, the re- 
duced prints being used directly under the trac- 
ing cloth. 

For the above various applications the reduc- 
tions could often be conveniently. made from 
blue-prints. This operation, while to the un- 
initiated an apparently simple matter, is at- 
tended with certain difficulties. As an aid to the 
explanation of the difficulties and the method of 
overcoming them, a statement of certain ele- 
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Diagram S >wing Relative Sensitiveness of Dry 
Plates te Light from Different Parts of the 
Spectrum. 


mentary photographic principles may not be out 
of place. 

The ordinary dry plates or films on the market 
are, when exposed to rays of light of different 
colors, affected in varying degree, depending 
upon the wave length of the light in question. 
This is plainly shown on the accompanying dia- 
gram by the line “A.” It has been found, how- 
ever, that the addition to the emulsion of a 
small quantity of certain dyes, notably Eryth- 
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rosin, extends the sensitiveness of the int 
the green, yellow and orange region ° be m4 
spec. 


trum, as shown by the line “B.” 

A consideration of the above dia: 
show that when it is attempted to Pho a 
blue-print, the blue of the background ‘h 


the plate is very sensitive, impresses 
the plate in only a slightly less degr: th 
white lines, with the result that the be 
image of the lines stands out but fa: ‘ 
dark background, from which eyen ible 
prints can be taken only with grea: ity. 
Some success has been attained by ging 


A NEW FORM OF CENTRIFUGAL PUMP. 
Dayton Hydraulic Machinery Co., Dayton, O., Builders. 


the blue to green by chemical processes, but the 
whole soon fades, thus destroying the original. 

The writer’s method depends upon the well- 
known fact that the background absorbs all of 
the light coming to it but the blue, so that if we 
cut off the blue rays from the source of light it 
will be black. With ordinary dry plates we run 
across the difficulty that as the blue rays are 
near the upper end of the visible spectrum, 
forcing us to choose a color toward the red, we 
get into the region of chemically inactive rays. 
This obstacle is overcome by the use of go- 
called Orthochromatic or Isochromatic plates, 
which, as shown .above, are sensitive to the yel- 
low and orange rays. 

The operation of taking a negative is best 
performed by covering a window facing the 
south with two or three thin sheets of orange- 
colored paper, in front of which the blue-print 
is set up and photographed in the ordinary way. 
Of course, a somewhat extended exposure is re- 
quired, amounting in some cases to ten or fif- 
teen minutes. Furthermore, it should not be 
expected that good reproductions can be obtained 
from poor prints any more than by ordinary 
methods, the best results being obtained when 
the original consists of clear white lines on a 
deep blue background, 


THE LARGEST GASHOLDER IN THE WORLD wil! 
soon yield the place of honor to the six 15,000,0.0-cu.-ft 
holders now being built for the Consolidated Gas Co., of 
New York City, at Astoria, L. I. These holders will be 
300 ft. in diameter and when filled will be lifted to a 
height of 260 ft. The holders are of steel, resting in steel 
tanks 48% ft. deep. The largest gasholder now in use 
has a capacity of 12,160,000 cu. ft., and is a part of the 
property of the South Metropolitan Gas Co., of London, 
England. 


NEW RAILWAYS IN INDIA to the extent of about 
3,500 miles are to be constructed by the government 
within the next three years, while surveys are being 
made for projects aggregating an additional length of 
2,000 miles, to be undertaken after the completion of the 
former works by the end of 1909. The new mileage will 
include some long lines of 300 and 400 miles, of both 
5 ft. 6 ins. and meter gage, but ‘it will consist very 
largely of branch lines and feeders to existing trunk 


lines. About $50,000,000 are to be expended on ‘'e rail- 
ways during the three years ending with 190) of this 
amount $25,000,000 will be for construction and ‘“prove- 
ment work, and $15,000,000 for new motive power and 
rolling stock equipment. As much of this equi; *nt !s 
urgently needed, as well as material for building »°w and 
strengthening old bridges, and as the Indian wo ks for 
such manufactures are few and of small capaci'’. 
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An announcement appeared in our issue of 
March 22 of the appointment, by President 
Roosevelt, of representatives from various na- 
tional engineering societies to constitute a Na- 
tional Advisory Board on Fuels and Structural 
Materials. As our readers are aware, the Gov- 
ernment has now under way a system of tests on 
a large scale, which are really an outgrowth of 
the Government testing laboratories established 
in connection with the St. Louis Exposition. 
The appointment of this Advisory Board, made 
up as it is of engineers and scientists of ac- 
knowledged preeminence in the profession, gives 
assurance that these tests will be carried out ina 
thoroughly impartial and reliable manner, so 
that their results can be safely used by engi- 
neers in writing specifications and dimensioning 
structures, 

Particular attention is being directed to the 
tests of concrete and reinforced concrete, which 
are to be made not only with the aid of the Na- 
tional Advisory Board but with the cooperation 
also of the Joint Committee on Concrete and 
Reinforced Concrete, composed of similar com- 
mittees of the American Society of Civil En- 
gineers, the American Society for Testing Ma- 
terials, the American Railway Engineering and 
Maintenance of Way Association and the Asso- 
ciation of American Portland Cenient Manufac- 
turers. 

This Joint Committee has already been at work 
for a year and a half and has made an attempt 
to obtain the data desired by the profession by 
collecting and comparing the results of tests 
made at various engineering school laboratories 
and by various manufacturers of reinforcement 
systems. We are informed, however, that many 
of these earlier tests have been found for one 
reason or other to be so inconclusive that a new 
and thorough system of tests under competent 
expert direction has seemed to the committee an 
absolute necessity to attain results which would 
command universal acceptance. The preliminary 
Steps toward the conduct of this work in the 
Government testing laboratory above referred 
to have all been taken and an excellent working 
organization has been created. It now only re- 
mains for Congress to provide by adequate ap- 
Propriation for the carrying out of the plans 
which the Joint Committee has approved. The 
appropriation asked for the current fiscal year 
's $100,000. In view of the enormous invest- 
ments now being made in eoncrete construction 
of every sort, and the great demand for infor- 
mation that will make possible greater economy 
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and reliability in its use, it would appear that 
Congress could hardly make an appropriation 
of the public funds which would be approved 
with greater unanimity or which would result 
in a larger measure of public benefit. 

If professional honor and honesty are a valu- 
able asset of the engineering profession—and who 
can doubt that they are?—the pertinent question 
arises where the young engineer is to attain the 
moral character on which such professional honor 
must be founded. 

Elsewhere in this issue a teacher in a Western 
enginecring school calls attention to the respon- 
sibility of engineering instructors in this partic- 
ular. He holds it to be as much the duty of the 
engineering schools to see that their graduates 
go out morally fit to carry professional respon- 
sibilities as that they are mentally fit. The en- 
gineering graduate will make up his lack of pro- 
fessional knowledge in the school of experience; 
but if he has not adopted right moral standards 
during the years of character formation, he is not 
likely later on to acquire the ability to resist 
temptation. 

There is, however, one qualification to be made 
to our contributor’s suggestion that higher 
standards of honesty be maintained in college 
work and infractions be more severely punished. 
College standards and customs frequently be- 
come strangely perverted, and boys of excellent 
moral character are often led into courses of 
conduct that are really due to mistaken ideas of 
honor rather than intentional dishonesty. 
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The location of belt lines to carry through 
traffic around populous cities is a feature of rail- 
way development which is becoming more and 
more common on the trunk line railways. With 
the phenomenal congestion of freight traffic which 
has occurred at more or less frequent intervals 
during the past half dozen years, it has become 
clear to railway managers that the limit to traffic 
movement is chiefly set by the capacity of the 
terminals and yards; and when the yards of 
any large city along the line become congested, 
that congestion frequently blocks and delays 
trains passing through. 

The Pennsylvania R. R. particularly has under- 
taken extensive works for the diversion of its 
through freight traffic around some of the larger 
cities along its main line. A recent notable ex- 
ample is the location of a four-track belt line 
around Baltimore, extending from Severn Sta- 
tion, 12 miles south of Baltimore, around the city 
several miles away from the built-up portion and 
meeting the main line of the Philadelphia, Wil- 
mington & Baltimore R. R. again at Stemmer’s 
Run. It is said that already there are nearly 300 
through trains daily which can be sent over this 
line and not pass through Baltimore at all. 

At Chicago the difficulties of getting freight 
from the West to the East through the city are 
well known, and there are already several belt 
lines by which freight is diverted around the city. 
The fact that Chicago is the dividing point be- 
tween the Eastern and Western railway systems, 
however, makes the problem of passing freight 
around that city more difficult than elsewhere. 

It is particularly noteworthy that this diver- 
sion of through traffic around populous centers is 
wholly an outgrowth of very recent experience 
with traffic congestion. The well-proved maxim 
of the railway locating engineer has long been to 
carry the line through every intermediate city 
possible in running between two terminals. This 
maxim still holds good; but the growth of cities 
and of traffic have made it clear that to develop 
the maximum traffic capacity of a great trunk 
line railway, the through traffic must be sepa- 
rated as far as possible from the local traffic by 
diverting it around these intermediate cities. 


Various items are appearing in the newspapers 
concerning the proposed railway line from Russia 
to the United States via Arctic Siberia and 
Alaska, with a tunnel under Behring Strait. The 
promoter of the scheme is Baron Loicq de Lobel, 
of Paris, and a company known as the American 
Trans-Alaska-Siberian Ry. Co., has been formed, 


it is said, for the conduct of the enterprise. It is 
asking a concession from the Russian Govern- 
ment of a grant of alternate sections of land eight 
miles square on either side of the road, with 
mining rights thereto. The proposed route would 
branch from the Trans-Siberian Ry. somewhere 
near Kansk, and would probably follow the val- 
ley of the Lena River for a considerable distance. 
The total distance from Kansk to Behring Strait 
is roughly estimated at 3,000 miles; another 
thousand miles in Alaska would bring the road 
to Dawson, and another 800 miles would prob- 
ably bring it to a junction with the Grand Trunk 
Pacific Ry., which it is safe to say will reach the 
Pacific coast at least as soon as the Alaska- 
Siberian Ry. is ready to furnish it with traffic. 

Of course, no surveys of this proposed railway 
have ever been made, if we except a spectacular 
sledge trip of one of its promoters through the 
part of the Siberian territory which it is proposed 
to traverse. Enough is known, however, of the 
region through which the road would run to accu- 
rately describe it, for at least three-fourths of 
the distance, as a “howling wilderness,” with an 
Arctic climate, peopled only by wandering tribes 
of natives with none of the needs or customs of 
civilization. An interesting sidelight on the re- 
gion is furnished by current press dispatches, 
which state that a recent scarcity of food among 
these nomadic tribes has caused the starvation 
of a large proportion of the population, with ac- 
companying cannibalism and suicide. 

As for the crossing of Behring Strait, it appears 
to involve the driving of a submarine tunnel 18 
miles in length beneath water with a maximum 
depth of 350 ft. On this basis, we should judge 
the promoters had better be content with a ferry 
transfer there, even if the through passengers 
between New York and Paris do have to submit 
to an occasional enforced stop-over of a few 
months while the Strait is blocked with icebergs. 

To speak seriously, it is hardly to be supposed 
that the promoters of this enterprise have any 
real intention of actually building this 5,000-mile 
“wild-goose” railway; or, rather, have any seri- 
ous idea that the public could be persuaded to 
subscribe the money for such a crazy scheme. 
What is probably intended is to secure a fran- 
chise from the Russian Government under which 
a short railway can be built to develop some of 
the rich placer grounds in the valley of the Lena 
River and secure the land and mineral rights 
which will make such exploitation possible with- 
out the present restrictions enforced by the Rus- 
sion Government. 


a 


This may be an appropriate time and place to 
record the reappearance of that stale old story, 
to which we have before alluded, concerning the 
building of a ship canal in Russia between the 
Baltic and the Black Sea. The item before us 
avers that it is to be 1,000 miles long, is to cost 
$100,000,000, and is to be built without locks! 
Just how the framer of this item expects to 
have the Russian battleships ascend the rivers 
Dwina and Dnieper (which are to form part of 
the canal) and climb over the height of land 
dividing their headwaters, we cannot imagine; 
but if he has any patent scheme for accomplish- 
ing this, he ougit to hasten to Washington and 
lay it before the Senate Committee which is 
wrestling with the Panama problem. If ship 
canals are to be had as cheap as $100,000 per mile, 
the United States will place an order for about 50 
miles, on guarantees of prompt delivery. 


REINFORCED CONCRETE FOR TRAINSHED ROOFS, 


The use throughout of reinforced concrete for 
the roof work of the head-house forming a part 
of the new Atlanta Terminal Station, described 
elsewhere in this issue, raises the question why 
it might not have been used to advantage in 
roofing the adjacent trainshed. As built, the 
Atlanta trainshed has an arched steel roof 230 ft. 
wide, with a single row of columns at the center. 
To suggest even the possibility of replacing this 
lofty open structure with any form of roof capa- 
ble of being built in reinforced concrete will very 
likely appeal to many as absurd. Is it so? We 
do not believe that it is, and for the purpose of - 
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drawing out discussion we shall set forth briefly 
some of our reasons for this opinion. 

The wide-arch train-shed roof so much used 
by railway engineers im the past is not an 
unqualified success; it is not even, we make 
bold to add, sound engineering. We do not 
here refer to the faults in detailing these struc- 
tures In many instances in the past—such faults as 
were, for example, illustrated in the collapse at 
the Charing Cross Station, in England—but to 
the broader error which lies in a design that 
exceeds the structural necessities. Let us pre- 
sent the-case briefly. 

The primary structural necessity of a train- 
shed roof is to shelter waiting trains so that 
passengers entering and leaving them are pro- 
tected toa a reasonable degree from inclemencies 
of weather. A second structural necessity is that 
the design be such that the noxious gases given 
off by the locomotives are dissipated so rapidly 
that the air is always pleasant to breathe. It is 
eminently desirable, furthermore, that the design 
be such as to permit reasonable freedom in the 
adjustment and readjustment of tracks and plat- 
forms to meet needed changes in traffic condi- 
tions. 


Now, the bold and commanding appearance of 
the wide-span trainshed roof makes it vastly im- 
pressive to the layman, and this gives it an ad- 
vertising value that is of considerable impor- 
tance. Despite all this, the wide-span roof ful- 
fills the duty of a shelter no better than a sim- 
pler and cheaper form of roof can be made to do. 
Indeed, there are many who believe that inclosed 
trainsheds are altogether unnecessary, and that 
ample provisions for shelter are made by simply 
covering the station platforms, leaving openings 
above the tracks for the free escape of steam 
and other destructive gases from locomotive en- 
gines. Again, the immense space inclosed by a 
wide, lofty roof gives room for the locomotive 
gases to dissipate, and the air is kept pure with- 
out special provision for ventilation. This is a 
distinct structural merit, but one that is not im- 
possible of attainment with less pretentious roof 
forms. No greater freedom from noxious gases 
is possible in any form of structure than is pro- 
vided by umbrella platform roofs, while inclosed 
trainsheds with subdivided roofs can readily be 
kept free from gases with only ordinarily careful 
attention to ventilator construction. In respect 
to giving freedom for track and platform changes, 
the single-span roof is, of course, unrivaled; but 
such entire freedom from interior columns is not 
an imperative necessity. Were it so, we should 
have few subdivided trainsheds, while, as a 
matter of fact, there are scores of them in exist- 
ence and new ones are all the time being built. 

We believe the preceding is a fair statement of 
facts. Be this as it may, however, and be the 


advantages of wide-span roofs what they may,- 


we must set against them the following conceded 
disadvantages: Corrosion by locomotive gases, 
to which all railway overhead structures of steel 
are subject, is of particular concern in these 
large arch roofs, both because the great height of 
the steelwork renders inspection and maintenance 
exceptionally difficult and because unchecked cor- 
rosion involves a risk corresponding in magni- 
tude to the great size of the roof units. In a 
word, the initial cost of these great arch roofs is 
excessive; the corrosion is no less than in other 
steel roofs, while the potential risk due to corro- 
sion is greater, and inspection and maintenance 
are so difficult and expensive that they are either 
neglected or form a constant burden of care. For 
example, it is only by the most particular and 
constant vigilance that leakage is controlled and 
the menace of falling glass is kept down. 

In what has been said we have not cited sup- 
positious possibilities, but actual experiences. 
In a paper --cently read before the Manches- 
ter University Engineering Society, Mr. W. Noble 
Twelvetrees, reviewing the experience of English 
railways with single-span trainshed roofs, says: 


Indications are not wanting tn the present day that the 
fashion for monumental roofs is distinctly on the wane 
so far as railway stations are concerned. In several of 
the most recent designs for such roofs small spans ‘have 
been adopted, and it is probable that the tendency to re- 
duce initial expenditure and the disadvantages of huge 
spans will finally lead to the practice of simply covering 
the station platforms. 


We have no doubt that the statements quoted 
express truly the conditions in England, but be 
this as it may, they certainly express with truth 
and exactness the conditions in this country. 
Granting all this, what bearing has it on the use 
of reinforced concrete for trainshed roofs, it may 
be asked. The answer is, of course, that if the 
lofty single span roof is no longer an unques- 
tioned requisite of trainshed construction, then 
we come down to roof forms that are without 
chance of doubt within the span limits of rein- 
forced concrete. 


The best proof of the accuracy of this conclu- 
sion is had in a review of the reinforced concrete 
roof-work now being done, and that has been 
done in the past. It is not fully realized even by 
those who have made it a practice to follow 
somewhat closely the records of building work 
in reinforced concrete to what lengths engineers 
have gone in bold and light roof design. 


Flat slab and girder roofs of 50 and 60 ft. span 


are sO common in recent reinforeed concrete 


building work that they now pass unnoticed, 
while spans of greater length are not uncommon— 
in one instance called to mind the span length 
reaches 102 ft. Turning to peaked roofs, we 
have a good example in the waiting room 
roof of the Atlanta Terminal Station, illustrated 
in this issue. European works show numerous 
truss roofs of equal and less span, many of them 
carrying monitor ventilators and lights. While 
the truss spans actually built all fall consider- 
ably short of 100 ft., few Buropean engineers re- 
gard this as being the limiting length.. So high 
an authority as Mr. Considere believes that by 
using hooped reinforcement, truss spans exceed- 
ing 300 ft. are entirely practicable, and he now 
has under construction, if we are correctly in- 
formed, a truss bridge in France that has two 
spans of 318 ft. each. Arched roofs with tie rods 
have been constructed in Europe with spans up to 
85 ft. Some of these roofs are remarkably light; 
there is, for example, a freight house roof at 
Basel, Switzerland, with a plain arch span of 16 
m., about 52% ft., in which the arch is only 10 c. 
m. (4 ins.) thick at the crown and 14 c. m. (5% 
ins.) thick at the foot. 

Subdivided trainshed roofs in steel seldom have 
spans between supports that exceed 100 ft.; in 
most cases these spans are from 50 to 60 ft. only. 
In a word, it would be possible to duplicate them 


in reinforced concrete girder, truss or arch forms . 


without going beyond what has already been 
done successfully in numerous cases. Column 
construction in reinforced concrete has reached 
so advanced a state of efficiency that the ques- 
tion of supports for such roofs causes no con- 
cern. In a word, there are to-day no structural 
difficulties in the way of building trainsheds of all 
types, except possibly that represented by the 
wide arch roofs of a few great terminals, entirely 
of reinforced concrete. 

Indeed, when we come to consider the work 
done with reinforced concrete in arch bridge con- 
struction, it does not appear so very rash to con- 
template the duplication of one of our present 
day wide span steel arch trainshed roofs. The 
Chatellerault Bridge in France has a ribbed arch 
span of 50 m. (164 ft.) with a combined depth 
of rib and slab at the skewbacks of only 80 cm. 
(32 ins.), while the remarkable Wildegg, Swit- 
zerland, bridge has a plain arch span of 37.22 m. 
(122 ft.), with a crown thickness of 17 cm. (6.69 
ins.) and a skewback thickness of 25 cm. (9.84 
ins.) The matter of end supports Is, of course, 
the serious problem in applying these and longer 
spans in roof construction; absolutely rigid foun- 
dations and unquestionable means for handling 
the arch thrust must be ensured. : 


Setting aside speculation, however, we have in 
trainshed roofs of the subdivided type an un- 


questionable opportunity for the use of reinforced 


concrete. The spans of such roofs as they are 


‘ordinarily built in steel are not beyond the span 


lengths that are possible with reinforced con- 
crete trusses and arches. Light, ventilation and 
aesthetics can be obtained in reinforced concrete 
quite as readily as in steel construction. In ad- 
dition, we have the enormous advantage that the 
reinforced concrete structure is absolutely free 


from depreciation and danger from co: 
is of the most fire-resisting character 
As a fitting termination of these -. 


w 
quote the closing paragraphs of the hea 
mentioned paper by Mr. Twelvetrees: . 
In conclusion, the author desi int ! 
that however much the design "of pes 
may be improved, the question of corrosic:, — 
have to be faced. No form of paint or o:). tome 
coating has been discovered that will ef. wee 
metal from the chemical action taking . ne. 
presence of oxygen, moisture and acid. ° == 
Nevertheless, it is a well-known fact :) ort] 
cement of good ity Properly applied |< ror ~ 
preservative for iron and steel. This poi: arl - 
the advantages to be derived from the «). nent ar 
concrete-steel, eapectally in railway statior 
material in question has been used in the . States 
for the construction of roof principals in ; Ut 
100 ft., and in this country for arched bea ca 


ft. span. Hence it is perfectly clear that r: a 
roofs, together with their supporting Pei 


easily be built of reinforced concrete whi! demon, 
strated by numerous examples of bridge truction 
lends itself to light and elegant types of de: capable 
of enduring for centuries with practically ttention 
or expense in the way of maintenance. 


LETTERS TO THE EDITOR 
Another Form of lastrament for Trisecting an Angle, 


Sir: I find in your issues of Jan. 4 and Ma 1, 1908 
the description of two different straight-line truments 
for trisecting an angle. I send you herewith 6 sketch 
of a very simple instrument based on a different prin- 
ciple. It can be made in a few minutes and osed with 
as great accuracy as any others. I have use it with 


good results many years ago. 

In the sketch, MN is the diameter of a cirle, whose 
center is at O. 

'NP=0 N=OT. 
NS is tangent to the circle at N. Then tlic triangles 
OTA, ONA, PNA are equal, and 
angle OA T=O AN=P A N=% BAC 

The instrument may be made of pasteboard or simply 
may be drawn on a piece of tracing cloth or celluloid. 
To trisect an angle BAC, slide the instrument over 


A Simple Instrument for Trisecting Angles. 


the angle, keeping the line NS on the apex A of the 
angle and the point B always on AC, until the side AB 
is tangent to the circle. Then the points 0 and N are 
on the trisecting lines. 

It is obvious that if another circle with center P and 
radius PN be added, we will have an instrument cap- 
able of dividing an angle into four as well as into three 
parts. 

Emilio Thivolle, 
Engineer, Obras del Palacio Legislative Federal. 
421 Calle de Tamaulipas, Mexico City, Mexico, 
March 21, 1900. 
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Names for Subdivisional Corners of Section. 


Sir: Mr. Gillett asks for the proper names which 
should be used to designate the subdivisional comers of a 
section of land. Usage is not uniform amons good sur- 
veyors in this respect and who shall deci’ what is 
proper and what is not? For myself, I prefer to w 
the names suggested by the statute providine for the 
survey and subdivision of sections. Taking ‘'° corners 
in their order and following the law we ha\« frst the 
section corners, concerning which I do not know of 8% 
difference in usage. Then the law provides ‘° dividing 
the section into halves and quarters. So ‘* % the 
law is concerned, any corner of a quarter-sec' excert 
that at the center of the section, may with «ius! Pre 
priety be called either a half-section or 4 qu" r-section 
corner. I prefer to drop the half-section as : name for 
a corner. The-ls® then drops the section | provides 
how the quarter-section shall be divided intv valf-quat- 
ters. The corners thus fixed I should call | iif-quarter 
(or eighth) corners, The law next provides ‘ dividing 
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itequarer sections into quarter-quarter sections. through this canal is the steamer “Lusitania,” to determine the mean velocity by direct observation for 
fixed I should call quarter-quarter (or 320 ft. long, 42% ft. beam and 19.68 ft. draft. other point. 
4 The ¢ a . Thus following the statute and using The ratio of her cross-section to the water cross- As a matter of fact, the determination of the mean 
eal oram, ABD and E are section corners. section of the canal is as 1 to 2.69. M. Quellenec velocity for the whole crogs-section, which is the data 


sought, cannot be found by the ‘‘point’’ method alone, 
within what should be the limit of error admisgible in 
many cases, because in order to so determine it must be 
known at what depth the thread of maximum velocity 
occurs, in order to apply the theory within the limits of 
accuracy that ought to prevail, and to determine this 


> says: 

When such a steamer is steered well, it can pass 
through the canal without much difficulty, but if it is not 
under good control, it inevitably strikes the side walls 
repeatedly during the transit. 


It will be easily perceived, on a little thought, 
why a vessel moving with some speed through a 


depth by merely looking at the stream is as impossible 


as to determine the depth at which the thread of mean 
narrow channel constantly tends to veer toward velocity occurs by the same method. It would be quite 
) &] woont one bank or the other. As the vessel moves along as well to ‘‘guesstimate’’ the latter, and so eliminate 
t the water is piled up at either side of the DOW = one chance of error. ; 
: and for some distance back. If from any cause The title of Mr. Hanna’s article would indicate the be- 
0 E. A a. ....de the vessel’s head swerves slightly to the right, lief that the theory set forth is only applicable to rivers 
: Gene. the mass of water on the left between the ves- or natural streams, while in practice it has been found 
a abde and © are quarter-section corners. 126 7 11  gej’g hull and the bank acts like a wedge to push ‘that the flow in artificial waterways conforms with the 
and 12 corners and 3 5 8 cccc are the vessel’s bow still farther over, while at the 
March 31, 1906. same time a freer passage is offered to water quite as near as is case of 
flowing past the bow on the right, and there is 
sir: In your Issue of March 29 a correspondent asks C°MSequently less resistance on that side to the The selection of a gaging point in any stream should 
about the proper names of government corners. Prior to lateral swing of the bow than when the vessel pe the result of extended investigation and study of that 
1800 no provision had been made for the subdivision of WAS On a central course. Any engineer who has particular stream, and the methods used in the deduc- 
the sections, but by an act of Congress of May 10 of that tried to pole a rowboat or canoe up a rapid _ tions should be the result of study of the particular point 
e. year (Statutes, Vol. II., page 73) directions were given knows how quickly the bow will swing around if selected. The point selected for gaging should have a 
ines running nor an a 
on : pr established under this act were designated as + fluence of an increased or decreased slope; either above 
= 2 half section corners. However, the subdivisions under Depth ef Thread of Mean Stream Velocities. or below the point selected, as either of the conditions 
ith the act of 1800 are confined to a small portion of territory Sir: In an article by Mr. F. W. Hanna in the Engi- will throw the curve of velocity away from the normal 
ith along the Muskingum River in southeastern Ohio. The neering News of Jan. 11 he very ably shows the theoreti- Figs. 1 and 2 show data very carefully taken, with the 
act of 1800 was superseded by an act of Feb. 11, 1805 cai demonstration of the fact that the thread of mean 0st approved instruments, on two types of streams, one 
ad (Statutes, Vol. II., page 313) providing for the subdivision velocity lies at some point between .5 and .7 of the total natural, and the other artificial, with conditions radically 
of the sections into ruarter sections by lines running depth of the stream, below the surface, or to be more different. These two examples are selected, not as ex- 
north and south as beiore and also by lines running east accurate, between .58 4. and .674., when the thread of treme cases of their kind, but as nearly representative 
ses and west. The corners of these subdivisions were called maximum velocity lies between the surface and one-third 2% Possible. 
quarter corners. An act of April 24, 1820 (Statutes, Vol. of the total depth. . Fig. 1 shows the results of measurements made on a 
IIL, page 566) provided for a further subdivision of the If the premise that the curve of velocity is “parabolic” natural stream, the bed of which is composed of clean 
aly quarter section into half quarter sections by lines run- jg eorrect the theory advanced must be correct, but as a wash gravel, fairly even, and of stones varying from 
oid. ning north and south through the quarter sections. And matter of fact does not correspond very closely with the 1 to 6 ins. in size. The figure shows the cross-section of 
snes q the corners of these subdivisions were called half-quarter result obtained in careful practice. In the majority of the stream, three vertical velocity curves, and the curve 
corners. And finally, April 5, 1832 (Statutes, Vol. IV., streams the thread of mean velocity seldom occurs at a of horizontal mean velocities. 
page 503) a supplementary act was passed directing the gepth jess than .61 of the total, and often is found as ea 
subdivision of the land into quarter-quarters by a further deep as .75 to .77 of the total depth. A case is occas- Velocity in Feet per Second. 
east and west Hne. The corners of these smallest sub- jonajy found where two threads of mean velocity occur a? ae 3 sy 
payer under the act were referred to as quarter-quar- ;, the same curve, although seldom in an open stream. v 7 " 
ar. ae. : It is evident from the theory that in any case where the ' \ 
na Now, referring to Mr. Gillett’s figure and notation, from = threag of mean velocity occurs at a point less than .58 d., A a 
these acts it will be seen that the corners abCde are tne major axis of the curve must lie above the surface of " |Mean Velocity =284 |, 
quarter corners, as first surmised, also corners 1 to 12 the water, a condition which very rarely occurs, probably Occurs pt .742 } 
never, at well chosen stations. 9-2) “uve at D Lt x 
; < a Apropos to the foregoing, would say that the practice of bce 
é Worcester Polytechnic Institute, Worcester, Mass., .ome engineers in making measurements by the “point” \ 
March 31, 1908. ¢ system, to take the velocity at .5d. and then apply a cor- Wean Veloci? 7 
rection to obtain the mean velocity for that position, | | 
Concerning the Movement of Vessels in Narrow lurve lat 
Sir: In your editorial of March 22, commenting upon 
Mr. Clemens Herschel’s letter on ‘‘A Tidal Lock in a Sea- 
Level Canal,” I notice the following sentence: an Sy: Se "| Mean Velocity 34.05 
“The narrower the channel, the greater the liability gS sat 
that a vessel stemming the current will swerve from her Ek 8 
course and strike the banks on either side.” 0 $8 
The argument would have been much stronger if you 0° 0 
of the had used the words “moving with” instead of ‘‘stem- 
N are Most river men know that a rudder is useless going «2 “% 
down-stream unless the boat is moving at a greater ve- 6 Ee oil 
and locity than the current. £ 71. 
nt cap- ; A vessel in the canal, going with a current of 5 miles a2 C D @e 
o three 4 per hour, in order to be steered, would have to move a3 rd — 

down stream at a dangerous speed. If Mr. Herschel can Ps ° 
le, get the vessels down safely there should be very little 
,deral. trouble moving in the opposite direction. 2 

M. Am. Soc. C. E. ge 5 

1838 Aldine Ave., Chicago, March 31, 1906. Area4 
ion. {It is undoubtedly true that a vessel moving 0 4 & 
with a current must move faster than the current € — — Mear Velocity =, 3.52 64 | 
vers of in order to steer at all; but it is also true that a N 

ood sur- vessel moving in a narrow channel, whether as 0 20 
what is against @ current or in still water at higher Width of Stream in Feet. 4 H ne. Nawe 
poo thin Fig. 1, Natural Stream. Fig. 2. Artificial Stream. 
corners speed. a etapicelaenced FIGS. 1 AND 2. DIAGRAMS ILLUSTRATING MEAN VELOCITIES IN NATURAL AND IN ARTIFICIAL 

the 

any As practical illustration of this, reference 

dividing may be made to a paper on the Corinth Canal by seems il] advised inasmuch as the true mean seldom, if According to the theory advanced by Mr. Hanna, the 
. gs the Monsicur E. Quellenee, published in Appendix D ver, occurs at that proportion of the depth, and that the mean velocity for the curve taken at 6 ft- from the I. P. 
a, except to the Report of the Board of Consulting Engi- further we digress from the actual conditions the greater (initial point), would occur considerably below. 84., 
: ¢ the lability of error. while the curve shows it to occur at .74., while the 
jual pro neers for the Panama Canal. M. Quellenec says 

r-section that the Corinth Canal is 69 ft. wide at the bot- Another point that might well be considered is the other two curves show results very close to the theory. 
name for tom in the central fact that probably no two curves, taken at different parts Fig. 2 gives the cross-section and deductions from data . 
"provides 7 the wat om rock cut and 81 ft. wide at of the same cross-section, will show exactly the same obtained in a flume of regular section, with fairly smooth 
we ; re age er Surface, the depth being 26% ft. The characteristics, the result being that a vertical curve water-worn sides and bottom, flume quite o!d, but well 
epee a of the wet cross-section is 1,960 sq. ft. taken at any one point does not under this system give preserved and quite clean. 
 aividing ong the largest vessels which have passed . us any criterion from which to select the depth at which The alinement {s straight below, and for about 400 ft. 


a. 
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above the measuring station, at which point there is a 
slight bend (see effect in curve of horizontal mean ve- 
locity). 

The slope of the water surface through this flume, de- 
termined by careful levels, is 0.0027. 

From the data given here and in Fig. 2, a determina- 
tion of the value of “‘n,” for use in Kutter’s formula, 
gives 0.025. The slope of the water surface for the 
case of Fig. 1 is 0.0005 and the value of ‘‘n,”’ as deduced, 
is 0.056. Yours truly, 

Charles L. Swain, Civil and Hydraulic Engineer. 

Freewater, Ore., March 7, 1906. 

[The foregoing letter having been submitted to 
Mr. Hanna, he has replied as follows.—Ed.] 


Sir: In connection with the foregoing letter the writer 
wishes to supplement with additional data his contri- 
bution on this subject to the Engineering News of Jan. 
11, 1906, where points in it have been brought into 
question. 

The assumption that the rates of flow of water in a 
vertical plane parallel to the current is sensibly a para- 
bola, the axis of which is horizontal, has been quite well 
established by experimenters both in Europe and Amer- 
ica. It is conceded, however, that the relation is an 
approximation, but it is held that the error involved is 
for usual cases negligible. In the season of 1904 the 
writer gathered information to confirm this theory. 
Data from eleven different rivers in four different states 
in the Mississippi Valley were obtained by actual visita- 
tion for 30 vertical velocity curves on open streams in 
addition to others on frozen streams. These curves were 
all carefully plotted and the mean velocity determined 
for each by averaging the ordinates. Each curve was 
then assumed to be a parabola and its mean velocity, 
or ordinate, determined on this basis by taking it equal 
to one-sixth of the sum of the top, bottom, and four 
times the mid-depth velocity. A comparison of these 
results for open streams showed an average error of only 
one-fifth of one per cent., while the error in no case 
exceeded the usual error in velocity determination. 
(See St. Louls Engineering Congress Paper No. 29, Trans. 
Am. Soc. C. B., Vol. LIV., Part B, 1905.) 

Relative to the depth of the mean thread of velocity 
and its application to the determination of mean 
thread of velocity by the single point method, 
the writer computed by the Method of Least Squares 
the mean position and the mean coefficient for 0.6 
depth for 801 curves obtained by the hydrographers of 
the United States Geological Survey from streams of 
all characters from various parts of the United 
States. These curves gave for the depth of the mean po- 
sition 0.5995 + 0.00091 of the total depth, with a prob- 
able error of + 0.0228 for a single observation with the 
weight unity. The theory of probabilities applied to the 
data showed that 131 observations out of 10,000 should 
be expected to be found below 0.7 of the depth and 51 out 
of 10,000 should be expected to be found above 0.5 of 
the depth. The average coefficient to be applied to 0.6- 
depth observations proved for this series to be 0.997 + 
0.0023, while the error for a single observation of the 
weight unity was only + 0.064. (See Trans. Am. Soc. 
C. E., Vol. LIV., Part B, 1905.) 

The claims for the single point method and conse- 
quently the 0.6-depth method are based on its rapidity, 
generality, and reasonable accuracy. It is not to be 
used to the exclusion of the more accurate vertical ve- 
locity curve method, 

As to the position of the thread of maximum velocity, 
the writer has just recently examined (82 curves ob- 
tained from all parts of the United States by the hydrog- 
raphers of the United States Geological Survey and 
finds that 13.8% of them have their maximum 
below one-third depth. Of these the majority are only a 
trifle below. 

In cases where streams are very deep and in cases of 
flumes and canals of comparatively narrow widths with 
respect to depths, the maximum thread lies below the 
one-third limit. For such cases the parabolic law dis- 
cussed in your issue of Jan. 11, 1906, is applicable, but 
the value of a and b in the formula, 


AVE 
must be changed to suit the conditions. In these cases it 
is evident that the 0.6-depth method should not be used. 
For these reasons my article in the issue referred to was 
given the title under which it was printed (‘‘Depth of 
Thread of Mean Velocity in Rivers’’). 
F. W. Hanna, 
Engineer, U. 8. Reclamation Service. 
1833 Park Road, Washington, D. C. 


The Economy of Water Transportation. 


Sir: A little space is hereby asked in which to make 
a different application of some of the facts presented by 
Prof. Frank Haigh Dixon, of Dartmouth College, in his 
address before the St. Louis Railway Club, printed in 
Engineering News of March 22, 1906. 

The Professor reaches the conclusion that water trans- 
portation on the Great Lakes is cheaper than rail trans- 


portation on paralleling lines, but destroys the value of 


the conclusion by veiling an undetermined element in the 
following statement: 

But of far greater importance is the fact commonly 
overlooked by those who compare these rival means of 
transportation, that the right of way is furnished to the 
lake vessel] free of ch This does not mean that it 
has cost nothing to build or that nothing has to be spent 
in maintenance. It does mean that the people have paid 
through taxation for a 20-ft. channel from Duluth to 
Buffalo, and for the construction of a canal at the ‘‘Soo,”’ 
and it means that the people are spending every year 
large amounts of money for deepening and straightening 
the channel and for keeping it properly patrolled and in- 
spected. The people have also constructed adequate har- 
bor and dock facilities to expedite the loading and un- 
loading of vessels. It is certainly a fair question whether 
the railroads could not have made a more remarkable 
record than they have done in the matter of rate re- 
ductions if the government had built their roadways, 
kept them in repair and provided them with their sta- 
tion and terminal facilities. But I shall refer to this 
point again in the discussion of canals. 


The Professor states that the lake rate on 28,974,660,408 
ton-miles of freight passing annually through the ‘‘Soo”’ 
is 0.92 of one mill. It is impracticable now to obtain 
the total freight transported on the Lakes but, for com- 
parison, that passing through the ‘‘Soo”’ only will be 
taken as the total freight movement, although it is 
thought that such freight movement is nearly twice that 
passing the ‘‘Soo’’ and the saving to be deduced later 
should in reality be nearly double. 

The Professor also gives the average rate per ton mile 
on the paralleling railroads as 5.24 mills. Multiplying 
the difference between these rates by the total freight 
transported by water gives $125,170,532.96 as the direct 
annual saving to the people on account of water trans- 
portation on the Lakes, on that freight passing the ‘‘Soo”’ 
Canal, omitting the remainder, assuming, of course, that 
the same freight movement would exist without the water 
transportation. The greater portion of this freight is 
iron ore, and if the absence of water transportation pre- 
vented its movement, it would be difficult to place a 
figure high enough to measure the consequent loss. Ap- 
plying the difference between the Lake and rail trans- 
portation rates to the distance that the iron ore is hauled 
on the Lakes, we find that the present freight cost on the 
Lake Superior ores (utilized now on the Lake shores and 
in the Pittsburg district) would be increased by about 
$3.25 per ton if rail haul were substituted. Whether this 
would prevent bringing the Lake Superior ores to the 
coke of the Pittsburg district, either in such district or 
on the Lakes, is a question for the Professor. The above 
combination of ore and coke, made possible by the cheap 
water transportation on the Lakes, is thought to be the 
most evident reason for the recent remarkable growth of 
the iron industry in this country. 

The Interstate Commerce Commission has in its reports 
divided the railroads of the country into several groups. 
An examination of such report for 1904 will show that the 
lowest freight rates are in Group III., that most affected 
by Lake transportation. The data given by the Com- 
mission show that the prevailing rate in this group is 
1.38 mills per ton-mile less than the average of the 
adjoining groups. Multiplying this difference by the 
total freight transported in this group gives $47,274,956.94 
as an approximate measure of the indirect annual saving 
to the people on account of the water competition of the 
Lake route. It is thought that the saving in freight 
rates on the north and south movement of freight by rail 
in Group VI., and the saving in east and west rail freight 
rates in Groups II. and VI. will compensate for the in- 
clusion in the above computation of certain commodities 
moved in Group III., the freight rates of which are not 
directly affected by Lake competition. 

An examination of the list of the entire appropriations 
for improving the Great Lake system, including the con- 
struction of all of the canals, harbors, channels, etc., 
together with their maintenance from 1823 to date, shows 
a total of $81,263,493.72. Quite a small expenditure for 
the construction and maintenance from 1823 of a system 
of transportation that causes now an annual direct saving 
of at least $125,170,532.96, and an annual indirect saving 
of $47,274,956.94 to the people, to say nothing of the re- 
markable manufacturing development in iron and steel 
directly traceable to this improvement. It would seem 
that no well-founded objection could be made to similar 
investments by the people. This investment has certainly 
paid for itself and accumulated a surplus that will operate 
and maintain the system forever, and in addition will 
furnish enough money to improve completely all the 
other important waterway systems of the country. 

As to the other rivers, the Professor seems to have 
forgotten that he was talking of unimproved rivers. A 
line of transportation has a very limited use, under 
present conditions, unless it is permanent for a definite 
portion of the year at least, and one would look for 
little, if any, increase of traffic on such a line; in fact, 
a decrease would be expected as other more reliable sys- 
tems of transportation were built. There is transported 
annually on the Monongahela River about 12,000,000 tons 
of freight. This river is slackwatered from one end to 
the other. It has a low-water discharge of only about 
170 cu. ft. per second. There would hardly be trans- 
ported on it, if unimproved, 500,000 tons annually. None 


of the manufacturing plants in Pittsby ld 
it for coal. Comparison, therefore, 
transportation, based on transportation on 
rivers, is misleading and of no value, 

The Professor states that a rate of 0.5 mill per 
is shown as possible on the Ohio and Missis: 
tems, on which rivers one large-sized towboat : 
as much as do six of the largest Lake steame 
ever, this freight can only move during freshet s 
amount of it that can wait for such Movement b 
reached a maximum. An examination of ti, 
charges on the railroads paralleling this wa: 
shows the average of the same to be 7.33 mills 
mile. If the water conditions under which ¢ 
fessor found a half mill per ton mile rate | 
were made permanent by improvement, why sho 
repetition of the results found on the Great Lak. 
dicated? Thus making the Ohio and Mississip; 
reduce the cost of export to such an extent a: 
such system as important in determining our « 
sell abroad as the Great Lakes have been in t 
together cheaply the raw materials essential «, u 
facture. 

If such projects as that on the Great Lakes | 
connection with a similar project to reach tidewat. 
iron and steel products, if the same be practicab\: 
paid for by the localities interested, it is though: 
after the Panama Canal is constructed the tax « or 
or collector of benefits would not only have to take jy 
the entire United States, but would have to cross the 
Pacific and enter the Chinese Empire in order to reach 
all of the interested parties. 

Railroads thrive best where cheap water transportation 
for the bulky raw products exists. Such transportation 
often makes manufacture financially possible where it 
would otherwise be impossible, and that means an in- 
crease in manufactured articles that must be distributed 
all over the country by railroads. The full possibilities 
of a country can only be brought about by a proper de- 
velopment of all systems of transportation. 

As to canals, the Professor should confine his com- 
parison to the railroad facilities of 50 years ago, other- 
wise the conclusions are unfair and of no value. With 
35,000,000 tons of iron ore and coal, commodities es- 
pecially suited to water transportation, to be transported 
annually between the Great Lakes and the Pittsburg dis- 
trict, one should be loath to conclude, in view of the 
present water rates on the Lakes and the Ohio River, 
that a canal connecting the localities in question would 
be unremunerative. The Erie Canal, completed 40 years 
ago, with its animal traction, with a capacity determined 
by conditions 40 years ago, is still important in determin- 
ing the freight rates from New York to the Lakes, as 
shown by examination of the Interstate Commerce Com- 
mission’s annual reports. The new barge canal should 
undoubtedly be a freight regulator and carrier, also a 
potent factor in forcing many products of the Great 
Lakes country via New York on their route abroad and 
prevent the same following the St. Lawrence route. 

Wm. L. Sibert, 
M. Am. Soc. C. E., Corps of Engineers, U. S. Army. 

U. 8. Engineer Office, Pittsburg, Pa., April 2, 1906. 


[In the interests of accuracy, it should perhaps 
be said that in the comparison between the Lake 
rates and the rail rates, the rail rate taken 
should not be the average rail rate, which in- 
cludes: the high class merchandise freight, but 
the lower rail rate on the bulk freight, such as 
coal, ‘ore, lumber, grain, etc., which constitutes 
the great bulk of the freight moved by water. 

The suggestion that the Lake routes are re- 
sponsible for the lower average freight rate in 
Group III. (comprising the states of Ohio, In- 
diana and southern Michigan) as compared with 
the rest of the country, does not seem to us well 
founded. This section contains a larger propor- 
tion of trunk line traffic—long distance hau! of 
through freight or heavy trains than any o‘her 
section of the country. Included in this group's 
traffic also is the enormous tonnage of coal and 
iron ore carried between Lake Erie ports «0d 
the manufacturing centers of Ohio and Wester 
Pennsylvania. We are very strongly of ‘'¢ 
opinion, therefore, that it is the character of (1° 
traffic and not the Lake route competition ‘!\t 
is the chief cause of the lower average rail ©: © 
in Group III. 

There is no doubt at all, however, and we +'° 
sure that Prof. Dixon would be the last to de», 
that the Great Lakes have been and are a tr’ *- 
portation route of enormous value to the naton 
and well worth all the money that has been °- 
vested on their improvement. To what ex’ "' 
the results attained can be accepted a: 
guide to justify expenditure on the Ohio and 
Mississippi navigation is another story.—Ed.| 
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Notes and Queries. 
map of the Canadian Northern Ry., published in 
week's issue, & draftsman’s error was overlooked 
-mbols on the map of the system. The heavy 
ies which were referred to as the Canadian Pa- 
are really extensions of the Canadian Northern 
projected or under construction. 


apis, IL, asks for “information for making the 
“between wet and dry excavation in foundations 
and bridge abutments.”’ 
id say that it would depend on the purpose 
‘he distinction was made. If the specification 
ferent rate of payment per cubic yard to the 
for dry excavation and wet excavation, we 
that a proper division would be the plane of 
vw water of the stream to be crossed. Material 
»iane ean ordinarily be taken out in the dry 
a pense to the contractor for cofferdams or 


out hile below it more expensive methods must be 
pum 


used 


THE COLLAPSE OF A MASONRY TOWER ON THE 
WreSTERN DEPARTMENTAL BLOCK, PARLIAMENT 
BLILDINGS, OTTAWA, ONT. 

By J. A. M. 

A remarkable and exceedingly expensive acci- 
dent occurred on Parliament Hill, Ottawa, Ont., 
on April 5. The tower on the new wing of the 
West , Departmental Block collapsed at 11.45 
o'clock, and is now a heap of ruins, a source of 


mortification to the government and of very seri- 


ous loss to someone. As if by a miracle, no one 
was hurt, although there were four men working 
on the tower roof when the collapse occurred. 
This new wing was built from east to west from 
one of the older wings of the building to another. 
Its style of architecture was exactly the same as 


that of the older part of the building, and the 
outer surface of the wall, like that of the rest of 
the building, was of Nepean stone, trimmed with 
drab sandstone. At the northwestern corner of 
the wing was a square tower rising to the height 
of about 100 ft. and capped by a copper roof of 
pyramidal form. 

Work on the new wing was commenced last 
spring, was continued throughout the summer and 
winter, and was about completed. At the time of 


the collapse four men were working on the copper” 


roof. Suddenly two blocks of stone slipped and 
fell with a crash to the ground. This was suffi- 
cient warning to the men. They swung them- 
selves by ropes and with great difficulty managed 
to reach an open window in the adjoining old 
part of the building. While they were in the act 
of swinging to the window, two-thirds of the face 
of the tower and the entire top crumbled away 
like the face of a pile of sand and tumbled with a 
crash in a heap on the ground below—a mass of 
cut stone, crumbled cement, twisted iron beams 
and crumpled sheets of copper. George Goodwin 
was the contractor. The collapse ruins about one- 
fourth of the new wing. 

The collapse of the tower was discussed on 
Friday in the House of Commons. The opposition 
members were very severe on the government, 
and charged the Public Works Department with 
gross negligence. It seems there was no regular 
outside inspector of the work. The government 
architect, Mr. Taylor, who drew the plans, was 
the nominal inspector of the work, but, it seems, 
did very little actual inspection. The collapse 
was at first attributed to carrying the work on 
in the winter, but the parliamentary inquiry into 
the matter shows that the masonry was anything 
of a substantial character, there being no 
bond stones in the entire wall. A veneer brick 
lining was spaced some inches from the outside 
wa'l, and there was no bond of any kind between 
‘rick and the stone and no cement or grouting 
‘i (ie fill. The mortar used was sampled at 
'sy's sitting of the House. Several members, 
ha’ ng secured samples of the mortar from the 
‘led walls, had them on their desks, and on 
‘ing them to the House showed the mortar 
nothing more than sand. If any cement or 
had been mixed with the sand, there was no 
between them. Possibly this might be from 
‘ng in the frosty weather. 

Armstrong, M. P., Bast Lambton, an experi- 

builder, said he had made an examination 

collapsed building, and it showed that large 


sections of the center wall were filled with cin- 
ders. With such a binding in the center of the 
wall it seemed impossible that it could stand. Mr. 
Elsen (East Middlesex) said that after making a 
thorough examination of the rains “he was sur- 
prised it stood so long as it did. There were no 
tie-stone in the wall.” Mr. Clements (West Kent), 
having examined the ruins, said that the ‘“mor- 
tar appeared to be nothing but sand.” Mr. 
Chisholm (East Huron), a practical builder, gave 
it as his opinion that “there wasn’t a farmer in 
Ontario who would accept such a job for a cow- 
house.” Mr. Wright, of Muskoka, characterized 
the job as a most disgraceful piece of work. Mr. 
Avery, Member for Frontenac, said he could not 
see that there was a single binding stone in the 
whole building. 


THE WORK OF WELL-DRILLING MACHINES ON THE 
PENNSYLVANIA R. R. LOW-GRADE FREIGHT LINE. 
By W. R. Hulbert.* 

In the article on the low-grade freight line work 
of the Pennsylvania R. R. in Engineering News 
of Dec. 28, 1905, mention was made of the use of 
well-drilling machines in preparing for the enor- 
mous blasts employed in making the heavy side- 


necessary width could be secured at grade. This 
section is especially interesting and noteworthy, 
in that practically all the rock was removed by 
heavy blasts, the holes for which were drilled, as 
previously stated, by portable well-drilling ma- 
chines operated by compressed air supplied from 
a central compressed air power plant. The con- 
tractor for this work was H. S. Kerbaugh, Inc., 
of Philadelphia, Pa., to whom the writer {s 
greatly indebted for much of the data contained 
in this article. 

Before describing the operation of well-drilling 
machines in connection with this contract, how- 
ever, it might be well to state briefly the reasons 
which led to the selection of these machines for 
such important work. The above-named com- 
pany had previously undertaken the construction 
of the Enola Yards for the Pennsylvania R. R. 
Co. They had 300 to 400 laborers drilling holes 
by hand, using churn drills and drilling to a 
depth of from 20 to 30 ft. The material drilled 
was shale, and could not be drilled by rock drills. 
At that time they had ten steam shovels, and 
contemplated adding that many more and work- 
ing them day and night. The large increase in 
labor expense and the prospect that even an in- 
crease in the laborers would not keep the material 


VIEW SHOWING WELL DRILLING MACHINES AT WORK ON SIDE HILL ROCK CUT OF 
PENNSYLVANIA R_ R., COLUMBIA TO SAFE HARBOR, PA. 


hill rock cuts between Columbia and Safe Har- 
bor, Pa. The present article enlarges upon the 
work done by these machines. There were 42 
machines in use, and the results attained were 
so remarkable that the writer believes they war- 
rant special mention. 

It will be remembered by those who read the 
previous article that the plans involved a double- 
track line at a height above the Susquehanna 
River which would avoid all difficulty from high 
water; and its object was to remove the conges- 
tion of freight traffic on the main line as well as 
to reduce the heavy freight hauls which marked 
this section of the road. Probably the most 
difficult conditions were met on a section about 
nine miles in length beginning on the north, near 
Columbia, Pa., and reaching to Modic Fords upon 
the south. Along this stretch the hills jut into 
the river with abrupt headlands of solid rock 
several hundred feet high, and in many cases 
almost perpendicular. 

The work here consisted of a continuous cut in 
solid rock, and the nearly vertical hillside made 
necessary the removal of vast quantities of rock 
with tremendous charges of powder before the 


*1 Hudson 8t., New York, N. Y. 


loosened up in order that the shovels might dig 
uninterruptedly, forced them to adopt some bet- 
ter method of drilling. The cutting averaged 75 
ft. deep, and it was therefore necessary, with 
churn drills, to make three lifts, requiring 
switchbacks and grades of 2% to get the material 
from the shovels to the fills. Well drills were 
adopted, and the cuts»were made at grade, doing 
away with switchbacks and the 2% grades. The 
machines adopted had a drilling capacity of 250 
to 400 ft. for 4% to 6-in. holes, were fitted with 
5 to 6-HP. reversing engines, and were manu- 
factured by the Star Drilling Machine Co., of 
Akron, O. With 17 of these drills, single shifted, 
it was not only possible to keep 22 steam shovels 
working, but it was possible to keep‘ holes drilled 
ahead. On the Enola Yard work all the well 
drills were steam-actuated, and a drill averaged 
48 ft. of hole drilled per ten-hour shift. In some 
cases the drills made 80 ft. per ten hours, and in 
others less than 20 ft., this latter being due to 
caving in of the material, and it was sometimes 
due to the presence of limestone, flint or quartz 
in the last 15 ft. of the deep drilling. 

After such a practical demonstration as this of 
the advantages to be obtained by the use of well- 
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drilling machines, it was natural that this com- 
pany should adopt them in connection with the 
work at Safe Harbor, although it was an entirely 
different proposition from the Enola work. The 
ground to be drilled was hard rock of a gneiss 
mica-schist formation, with a small percentage of 
lime. This rock varied in hardness and the seams 
were at varying angles to the perpendicular, 


major part of the mass was thrown into the river 
and required no handling; the last rock remaining 
was loaded in cars by chain shovels and run back 
over a light railroad to suitable dumping places, 
but fills were remarkably infrequent. 

In carrying out this work the drilling machines 
were properly located and a branch pipe from 
the alr main connected by a length of hose to the 
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FIG. 1. ELEVATIONS OF THE STEEL FRAME WORK OF THE BREVOORT HOTEL, CHICAGO, 
SHOWING THE GUSSET PLATE CONNECTIONS FOR WIND BRACING. 5 
Purdy & Henderson, Chicago, Engineers. 


causing the drills to deflect and adding greatly 
to the difficulties. In crossing these seams and 
in straightening up the holes X-bits were used. 
The first 10 to 40 ft. in. some places required cas- 
ing, but in other places the holes started with the 
solid rock. The holes were 5% ins. in diameter 
all the way down, and ranged in depth from 100 
to 130 ft. The average drilling was 19 ft. 6 ins. 
per ten-hour shift, but the rate varied greatly, 
according to the location. On the west end of 
the work the rate was 60 ft. in ten hours, while 
at Mann's Run, where the holes were from 75 to 
128 ft. deep, the rate was 11 ft. per day. At Star 
Rock 100-ft. holes averaged 14 ft. per ten hours. 
At Buzzard Rock, where holes were from 100 to 
130 ft. deep, the average was 9 ft. per ten hours. 
From the Buzzard Rock to Brenner’s Hollow, in 
9,000 ft. of solid rock drilling, the holes averaged 
from 60 ft. to 130 ft. in depth, the rate of drilling 
being 9 ft. per ten-hour shift. From Brenner's 
Hollow to Safe Harbor Viaduct the drilling was 
from 80 ft. to 130 ft. deep, the average rate being 
20 ft. per ten hours. The drills on the Safe Har- 
bor work for the first 60 days were steam-actu- 
ated, and after that time were driven by com- 
pressed air, the size of the contract making it 
advisable to operate, as far as possible, all ma- 
chines from a central power-plant, thus affecting 
considerable saving over the cost of operating 
numerous temporary boilers scattered through- 
out the course of the work. 

The method of excavation has been that of 
drilling a number of very deep vertical holes 
along the inside of the desired cut, and a series 
of “snake” holes of a suitable depth on a level 
with the bottom of the vertical holes. These 
holes were “sprung” by charges of dynamite, 
then loaded with blasting powder and the entire 
series discharged at once by an electric current. 
Enormous charges were used and great quanti- 
ties of rock dislodged. In many instances the 


boiler, which thus served as a_ secondary re- 
ceiver. No changes were made necessary in the 
machine itself by the use of compressed air in 
place of steam for the motive power, the ma- 
chines working equally well on either. It was 
found, however, that they did not work effectively 
with less than 80 Ibs. pressure. When steam- 
driven, they required one driller and two helpers; 
when air-driven, one driller and one helper. 

Owing to the difficult positions in which these 
drills were placed, four men were required for 
every two drills to carry the bits to the black- 
smith shop. In some places horses were used to 
drag the bits to the shops, while on one section 
it was necessary to use a horse and rope and 
pulley to hoist the bits to a road 125 ft. above the 
drilling stage to get them to a shop. 

All the work in connection with this contract 
was side-hill work. It was therefore necessary, 
in order to place the well drills on the face of 
the cliffs, to make roads 10 ft. wide by hand 
labor, using in some places rock drills, drilling 
holes 10 to 30 ft. in depth. The drills were then 
propelled along these roads, drilling holes to the 
required depth. In some cases drills were erected 
at right angles to these roads, in order that a 
machine could drill holes in projecting points. 

The question may arise in the minds of some 
readers as to how it could be economical to use 
machines which had to have a special roadway 
constructed for them along the sides of the cliffs. 
The answer to this is that the element of economy 
did not enter into the actual drilling. It was 
found in the greater efficiency in blasting, more 
rock being displaced by blasting well-drilled 
holes, drilled below grade, than by successive 
lifts of from 25 to 30 ft., using rock drills to drill 
the holes. Rock drill holes were drilled very 
rapidly, but were less efficient when blasted, each 
bench having to be cleaned off by hand labor 
except the final one at grade, which was cleaned 


off by using a steam shovel. 17; 
holes, once drilled below grade, 4j4 
well that whatever material was le:: 
could be removed by steam shove) 
away entirely with hand labor. — 

The horizontal, or “snake,” hol: 
by standard rock drills, about 250 
chines having been used on the wo, 
drilled averaged in depth up to a m 
ft. The deepest holes were 41% in< 
at the top and diminished to 15% ;; 
tom. As the rock varied consider 
acter, the average being of a ha; 
above the ordinary, the service was 
the machines, and the average of | 
from 40 to 60 ft. of hole per day, ; 
necessary delays due to changing 
moving positions. 


WIND BRACING IN THE BREVOORT HoT: « 
CHICAGO. 

In all tall buildings of steel struct 
tion the design of the wind bracing 
in order to ensure stiffness and ri: in the 
steel frame. This is of special impor: y 
narrow buildings located in expose | 
and the accompanying illustrations re; 


method employed in the new Brey: Hotel 
Chicago. This building has 138 st»: and is 
about 165 ft. high from the sidewalk ‘5 the eop- 
nice. It has a frontage of only about %) ft. 


Madison St., but extends north 170 f: 
ing a large exposed surface to the winds 
Lake Michigan. The building is) recta; 
but with two light courts 10 ft. deep on the east 
side, and the wind bracing is introduced in 4) 
front and rear wall framing and in the ends of 
the courts. It will be seen that the plan adopted 
is the use of gusset plates at the connections be- 
tween the columns and girders, and while this 
arrangement has been used before, the size of the 
gussets is in this case greater than usual, giving 


a high degree of rigidity. At certain points the 
gussets have had to be omitted on account of the 
location of windows, etc., but this is compensated 
for by additional strength above and below. 
The general structural framework design com- 
prises three lines of columns and three longitu- 
dinal rows of 12-in. I-beams, between which are 
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Fig. 2. Details of Columns and Wind ®:acing in 
the Brevoort Hotel, Chicago. 


10-in. and 12-in. I-beams forming the fi)» beams 
In the end walls, pairs of 15-in. steel c! els are 
used instead of I-beams, with 30-in. pla « sirders 
at the second floor. Special attention | ited to 
the arrangement of columns in the fr’ vall, as 
shown in the elevation, Fig. 1. 
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es of columns are 19 ft. 7 ins., c. to c., 
»s the second floor, above which they are 
ins. toc. At the second floor, there- 

upper columns rest upon heavy rein- 
slate girders, as shown. The elevation 
ws the wind bracing in the front and rear 
yd in one of the court walls. 

‘etails of the column, beam and gusset 
.otion are shown in Fig. 2. The columns 
' box section, built up of three channels and 
; ates; they are made in two-story lengths, 
; plices midway between the floors. The 

the wall girder (built up of two 15-in. 
1s) is in line with the heavy outer side of 
th ‘umn formed by the two channels. This 
1 iy gives a direct and continuous line of 
thi through the beams and columns, but also 
-oouires @ less thickness of wall to enclose the 
ates work than if the webs of the beams coin- 
sided with the center line of the columns. The 
gussets are of %-in. plate up to the seventh 
floor, and of %-in. plate above this. They fit 
between the steel channels and are reinforced at 
the edges by angles 3 x 3 ins. The attachment 
to the columns is effected by a pair of heavy 
angles riveted to the plate and to the column, as 
shown, and the plate does not come in direct 
eontaet with the column. The object of this is 
to ensure accuracy in erection. If the plates 
were made to fit the columns, and some of them 
should be sheared a little short of full length, the 
columns would be drawn inward at these con- 
nections, and there would be difficulty in fitting 
a beam of proper length in the next panel above. 
With the arrangement here employed, the plate 
is of such length as to give %-in. clearance be- 
tween it and the column, the thrust being trans- 
mitted through the angle attachments. In con- 
struction, the beams were riveted up with the 
gussets in place, and the columns had the inside 
angle connection, A, riveted up at the shop. 
When the beam was erected in place, the outer 
angle connection B was put on and riveted to 
the plate and column. If both the angles A and 
B had been riveted to the column at the shop, 
any bending or distortion of these or of the 
gusset in shipment would then make it difficult 
to slip the gusset plate into place between them. 
It was therefore decided that the extra field 
riveting would be well warranted by the facility 
and rapidity of erection thus obtained. 

The steel framework of this building was de- 
signed by Purdy & Henderson, of Chicago, and 
we are indebted to them for plans and other in- 
formation. It was built by the American Bridge 
Co. and erected by the Wm. Grace Co., of Chi- 
cago, who were the general contractors. The 
architects were Egan & Prindeville, of Chicago. 


MALLET COMPOUND DUPLEX LOCOMOTIVES FOR THE 
GUAYAQUIL & QUITO RAILWAY. 


The Guayaquil & Quito Railway, in Ecuador, is 
one of the noted mountain railways of the world. 
Having a total length of only 110 miles it rises, 
in about 108 miles, from sea level at Guayaquil 
to a maximum elevation of 10,648 ft. A descrip- 
tion of this interesting railway was published in 
our issue of Aug. 11, 1904. 

The motive power equipment for operating a 
railway of this character is an important matter, 
and has consisted principally of 45-ton mogul 
locomotives and 50-ton geared locomotives. With 
these engines the train loads are about 80 tons 
ascending and 250 tons descending. In order to 
increase the train loads, it was decided to intro- 
duce more powerful locomotives, but the numer- 
ous and extremely sharp curves made it essential 
‘hat the length of rigid wheelbase of the mogul 
(2-6-0) engines should not be exceeded. To meet 
these conditions the Mallet duplex system was 
‘lopted, and two 57-ton engines of this type 
have been built by the Baldwin Locomotive 
Yorks. These engines are of the 0-6-6-0 type, 
having two groups of driving wheels; the rear 
‘coup has the axles mounted in the main frames 

‘ is driven by the high-pressure cylinders; the 

‘nt group has the axles mounted in a swiveling 
: k frame and is driven by the low-pressure 
‘inders. The general design is (on a reduced 

©) very much the same as in the immense 


167-ton pusher engine for the Baltimore & Ohlo 
Ry., described and illustrated in our Issue of 
June 30, 1904. A similar engine of 53 tons weight. 
built by the Baldwin Locomotive Works for the 
American Railway Co.’s meter-gage line In Porto 
Rico is shown in the accompanying cut. The two 
locomotives for the Guayaquil & Quito Ry. are 
for freight and mixed service, and burn soft coal. 
The dimensions of these are given below {!n our 
standard form: 

Dimensions of Mallet Compound Duplex Locomotive 


(Type 0-6-6-0); Guayaquil & Quito Railway. 
RUNNING GEAR: 


Driving wheels (12), diameter...... 8 ft. Lin. 
Tender wheels (8), diameter ......... Sine. 


Driving-wheel tires secured. By shrinkage and shoulder 


. 6 ft. 10 ins. 

Engine and tender............. tt. ins. 
WEIGHT IN WORKING ORDER: 

On driving wheels (and total) ........... 114,100 Ibs. 


Does counterbalance conform to M. M. Assoc. rules? 
No; 66% of reciprocating parts balanced. 
Weent of piston and rod: 
4 


CYLINDERS—Number............ 
Diameter and stroke of h. p............ 
Diameter and stroke of 1. p........ er 
Ratio of area of h. p. to 1. p. piston......... 1 


Cubic contents of all cylinders...... 
Crosshead and guides: 

Alligator crosshead; two-bar guides 
Main connecting rod, length c. to c......... 6 ft. 7 ins. 


HEATING SURFACE AND GRATE AREA: 
Heating surface, tubes (exterfor area)... .1,251 aq. ft 


Heating surface, flrebox 106 aq. ft. 
Heating surface, total ...........eceeeee 1,357 aq. ft. 


Ratio of total heating surface to grate area. .75.4 to 1 
Ratio of exterior tube area to flrebx heat. sur.11.8 tol 
Total heat. surf, to 1 cu. ft. cyl, vol.®,..144.36 aq. ft 
Firebox heat. surf. to 1 cu. ft. cyl. vol.©. 11.27 aq. ft 
Tube heat. surf. to 1 cu. ft. cyl. vol.*. 153.00 sq, ft. 
Grate area to 1 cu. ft. of cylinder volume® 1.90 aq. ft. 
MISCELLANEOUS 

Exhaust nozzle, double; diameter. .3)4, 4 and 4% Ins 
Exhaust nozzle, distance below center line of boiler... 
Smokestack, diameter at top and base.. 
Smokestack, height, rail to top.......... 
Capacity of tender tank..... .... 13,500 gallons 
Brake fittings. ...Americ an, equalize doon all drivers 
Tractive force per Ib. of effective pressure on 

Total tractive force, working compound... .22, 466 Iba. 
Total adhesive tractive power at '/, of 


weight on driving wheels ............... 28,525 Ibe. 
Ratio of tractive force to weight on driving 
1 to 6.078 


*All four cylinders considered. 
f132 x 245 x 0.7 = tractive power. 


ENGLISH THREE-CYLINDER COMPOUND LOCO- 
MOTIVES. 


In the editorial on three-cylinder compound 
locomotives In our issue of March 8 reference was 
made to the introduction of engines of this type 
by the Midland Ry., of England, and ten of these 
engines have recently been turned out by the 
railway company’s shops at Derby. They were 
designed by Mr. R. M. Deeley, Locomotive Super- 
intendent, and are of the elght-wheel or 4-4-0 
class, with the usual English six-wheel tender. 


MALLET COMPOUND DUPLEX LOCOMOTIVE FOR THE AMERICAN RAILWAY CO., PORTO 
RICO (METER GAGE). 


Baldwin Locomotive Works, Philadelphia, Pa., Builders. 


VALVE GEAR—Type.. es Walschaert. 
Ports, steam......... “h. “1%x10 ins.; l.p., 1% x16 ins. 
Ports, exhaust....... h.p., 24x10 ins.; Lp., 3 x16 ins. 
Bridges, width ...... h.p., Lp. 1% ins. 
Slide valves max 

ree h.p., 5ins.; Lp., 5% ins. 
valves, ins. lap 
h.p., \-in.; Lp., %-in, 
slide ‘valves, outside 
h.p., %-in.; Lp., %-in. 
slide valves, lead 
h.p., Y-in.; Lp., %-in. 
Slide valves, type Balanced 
Eccentrics, throw; forward, "Sig ‘Ins. ; back.....8 ins. 


Barrel, diam. ‘inside smailest ring......4 ft. 4% ins. 
Dome, diameter inside.................2 ft. 3% ins. 
Smokebox tube plate. 
Horizontal seams: 

Butt jointed, with double covering strips 
Circumferential seams........... ....Double riveted 
%-in. and 1 in. 
Height from rail to center line..... «+++ -6 ft. 2% ins. 
Smokebox, length including extension... .5 6% ins. 
Does smokebox arrangement conform to "M. Assoc. 

Spark arresting device: 
Deflecting plates and netting of 3% x 3% ins. mesh 


Working steam pressure 2200 Ibs. 
Depth at front ...... 
Thickness, side plates.......... 
Plate . 4. %-in. 
Rocking, with drop 
Fire-brick arch . -Supported on studs 
Stay bolts. Solid, with end tell- tale holes ins. deep 
Stay bolts, diameter............-. 
Water spaces, width at front............. -B% Ins. 
Water spaces, width at back and sides...... 21% ins. 
Thickness, No. Ww. piteh.. ins. ¢. to 


Length over tube plates ................-15 ft. 6 ins. 
Total area of tube openings ............ 2.50 sq. ft. 


The cylinders are all in line at the smokebox 
(with the single high-pressure cylinder between 
the frames), and are all connected to the front 
driving axle. The principal features are de- 
scribed as follows in “The Engineer,” of London: 


The high-pressure cylinder communicates its power to 
a crank on the driving axle, and the low-pressure cylin- 
ders their power to crank pins on the wheels of the 
same axle. The outside cranks are at right angles to 
each other, and the high-pressure crank bisects the 
obtuse angle between them. The middle cylinder takes 
its steam from the boiler at 220 Ibs. pressure, and this 
steam is exhausted directly to the chest common to the 
low-pressure cylinders. The steam regulator (or throt- 
tle) is of the gridiron type, provided with the usual 
main and jockey valves. There are three ports in the 
valve face of the throttle head, two of which commuri- 
cate with the main steam pipe, and the third with an 
auxiliary pipe connected to the steam chest of the two 
low-pressure cylinders When the throttle is closed a 
port through the main valve is superimposed on the port 
leading into the low-pressure auxiliary pipe, and this 
port and the by-pass port to the main steam pipe are 
closed by the jockey valve. As the throttle lever is 
moved from the shut position, the jockey valve gradually 
uncovers the ports through the main vaive, and high- 
pressure steam is simultaneously admitted to the main 
steam pipe and to the low-pressure’ auxiliary pipe. The 
area of the passage through the throttle by which steam 
can pass to the low-pressure chests is maximum when 
the main valve is on the point of moving; further move- 
ment of the handle causes the main valve gradually to 
close this opening, and to increase the opening for the 
passage of steam from the boiler into the main steam 
pipe. When the handle is moved about 30° from the shut 
position, the admission of high-pressure steam to, the 
low-pressure cylinders is entirely cut off, and the engine 
commences to work entirely as a compound. Stifl further 
movement of the handle opens wider the port for aémit- 
ting steam to the main steam pipe. 
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To prevent unnecessary back pressure on the high- 
pressure piston, which occurs at starting in some posi- 
tions of the engine, non-return valves are arranged on 
the back and front of the cylinders to allow of steam 
passing from the low-pressure steam chests into either 
end of the high-pressure cylinders. These valves only 
open when the pressure on the one side or the other of 
the high-pressure piston is lower than the pressure in 
the low-pressure steam chest. 

The inside cylinder is placed slightly higher 
than the others, and has an inclination of 1 in 
13; the outside cylinders have an inclination of 
1 in 40. The high-pressure cylinder has a 10-in. 
piston valve beneath it, this being inclined up- 
ward 1.in 16. The low-pressure cylinders have 
slide valves, placed vertically between them and 
the high-pressure cylinder. Each valve has its 
own valve gear of the Stephenson link type, and 
all the valve gears are operated simultaneously 
from one reversing shaft by a screw reversing 
gear. The spring rigging has no equalizers, ex- 
cept on the truck. The main driving axle has 


coiled springs beneath the boxes, while the rear © 


driving axle has semi-elliptic springs, also be- 
neath the boxes. The truck is of the swing- 
center type, with inverted semi-elliptic springs 
suspended from the equalizers. The firebox has 
a steeply sloping grate and a long firebrick arch, 
while over the fire door is a long deflector. The 
smokebox is large for English practice, being 3 
ft. 9 ins. long inside, and there is an entire 
absence of deflectors, draft pipes, etc. In the 
boilers of large English locomotives the smoke- 
stack is often extended down into the smokebox, 


THE DISTRIBUTION OF LOADS ON STRINGERS OF 
HIGHWAY BRIDGES CARRYING ELECTRIC CARS. 
By F. P. McKibben.* M. Am. Soc. C. E. 


In many highway bridges which carry a street 
railway track the rails are laid directly upon a 
layer of planking, which in turn rests upon the 
track stringers, as shown in Fig. 1. This is a 
common method of supporting the rails on old 
bridges originally designed to carry ordinary 
highway traffic only, over which street railway 
tracks were subsequently laid. If the floor 
planking is laid transversely, it will act as a 
series of transverse beams, and will thereby 
transfer part of the rail load to stringers not 
immediately under the rail, and correspondingly 
reduce the load on the rail stringers. The dis- 
tribution of the wheel-loads over the floor string- 
ers of such a bridge is the subject of the follow- 
ing study: 

Given: 

P, the load on each rail, 
center of the panel. 

L, the panel length. 

A, the distance center to center of stringers. 

I, moment of inertia of the cross-section of 
the planking over which the loads P are 
distributed. 

Ii, moment of inertia of each of the stringers. 

E, modulus of elasticity of wood. 


assumed at the 


Deflection of point 1, with reference to p 


Downward, due to load (P—F,) at x 


2 —_ 
SF; 


3EI 


Upward, due to load F, at point 1, « 


Resultant, downward, — d,; = (5P—5F, 
SEI 
The difference in deflection of the planki 
points 1 and 2 is (see Fig. 2) 


as 
ys = + = — (3 11 
6EI 


Equating this with the difference in av; 
of stringers 1 and 2, at the center of th: 
we have 


Ls As 
— (F,— = (3 F.—3P 1 
a1, a 1) (3 +11F))... 


the value of the modulus of elasticity 
the same for stringer and planking. 
Similarly, the expression above given 
the difference of deflection between points - 
3, may be equated to the difference of dv) 
in the corresponding stringers. This giy. 
third equation required: 
As 
The solution of equations (1), (2) and (3) ; 
the following values for F:, F2 and F:: 


yp Level of Flanking before Load is applied 


FIG. 1. 


but in this case there is no such extension, al- 
though the 5-in. exhaust nozzle is about 4 ins. 
below the center line of the boiler. The prin- 
cipal dimensions of these interesting engines are 
as follows: 


Driving Wheels 7 ft. O ins. 
veg 3 ft. 6% ins. 
4ft. Sins. 
Journals, driving axles........ 8% x 9 ins. and 8 x 9 ins. 
9 ft. 6 ins. 
6 ft. 6 ins. 
24 ft. 3 ins. 
13 ft. 9 ins. 
Wheelbase, engine and tender............. 48 ft. 3% ins. 


OVOP 57 ft. 2 ins. 


Weight on drivers.... 87,584 lbs 
Weight on truck........ — 46,368 Ibs 
Weight of engine ............000- 133,952 Ibs 
Weight of tender (with 4 tons of coal) 96,152 Ibs 
21 x 28 ins. 
Boiler, straight top, diameter.............. 4 ft. 8 ins. 
Boiler, rail to center lime............seeee00. 8 ft. 2 ins. 
Working StOAM ... 220 Ibs. 
Firebor, Belpaire 8 ft. 6 ins. x 3 ft. 3 ins. 


Tubes, diameter, outside, 1% ins; at renee end. .2 ins. 
Tubes, length between tube plates.......... 
Heating 
Heating surface, firebox 
Heating surface, total 
Smokestack, diameter, at base, 1 ft. 2 ins.; top. 4 ft. 4 ins. 


Smokestack, height above smokebox....... 1 ft. 11% ins. 
Smokestack, height of top above rail........ 13 ft. 3 ins. 
Water in tender tank...............6. 4,200 U. S. gallons 


THE LARGEST RIVER STEAMBOAT IN THE WORLD, 
the ‘“‘Hendrik Hudson,’"’ was launched March 31, at the 
T. S. Marvel Shipbuilding Co.'s Yard, Newburgh, N. Y. 
The boat is approximately 390 ft. long, has a depth of 14 
ft. 4 ins. and a draft of 8 ft. The breadth of hull (molded 
at deck) is 43 ft., with a breadth over guards (molded) 


TRANSVERSE SECTION OF FLOOR OF OLD HIGHWAY BRIDGE 
CARRYING ELECTRIC RAILWAY TRACKS. 


ENO. NEWS. 


Required: 

Fi, Fe, Fs, the amounts of load borne by 
stringers 1, 2, 3, respectively. 

We have the three unknown quantities, Fi, F:, 
Fs, and must therefore have three independent 
equations. These are deduced as follows: 

A second equation may be obtained by equat- 
ing the difference between the deflections of the 
points 1 and 2 of the planking and the difference 
between the deflections of the same points of 
stringers 1 and 2. The third equation may be 
obtained by equating the difference between the 
deflections of the points 2 and 3 of the planking 
and the difference between the deflections of the 
same points of stringers 2 and 3. 

The effect of the upper layers of planking will 
be neglected. The effect of the lower layer will 
be assumed to be shown in Fig. 2. Taking the 
lower layer of planking to be a beam with free 
ends at stringer 1, it will be sufficient, because of 
symmetry about 3, to consider only the section 
3-1, represented by a cantilever beam fixed at 3 
and loaded at 2 (by P and F:) and at 1 (by Fi). 
Then the fullowing expressions hold: 

Deflection of point 2, with reference to point 3, 

(P—F;) A 
Downward, due to load (P—F,) at point a 


5 F, As 
Upward, due to load F; at point 1, = 


As 
Resultant, downward, out (2P —2 Fy —5F;) 


*Assistant Professor of Civil Engineering, Massachu- 
setts Institute of Technology, Boston, Mass. 


Fe 


Fy 


FIG. 2. DIAGRAM OF STRINGER LOAD DISTRIBUTION ON HIGHWAy 
BRIDGE FLOOR CARRYING ELECTRIC RAILWAY TRACK. 


2 P (20 a3 1, + 


448 AST + 272 45512 
(128 A? 1, + 3 141) 
Fy =P— 
448 + 272 A3 L311, +515! 
2 P L&I (88 I, + 131) 
F;= 


448 1,? + 272 


The accompanying table shows some vali: 
the loads F:, F2 and Fs as given by the abovs 
formulas. An examination of the table will show 
that an axle load of 15,000 Ibs. has been assumed 
on a panel length of 13 ft., with stringers spicod 
30 ins. apart. The thickness of the planking 1s 
been taken as 8 ins., and the axle load has been 
assumed to be distributed by the rails over - 
ins. of the planking. 

The table shows, for example, that for strns- 
ers 4 x 14 ins. 7.2% of the axle load is carried 'y 
each outside stringer, 30% by each of the str: 
ers under the rails and 25.6% by the stri: 
under the center of the track. 

The above computations have been made 
show how the loads are distributed under ‘)° 
most favorable circumstances. Oftentimes 
planking is so decayed that it transfers little 
to the adjacent stringers, and the stringers 
rectly under the rails carry practically the 
tire load. 

If the loads P are placed at the end of the pv 
instead of at the center, the planking has 
effect in distributing the loads over the adja: 
stringers and the stringers directly under 
rails carry the entire track load. 

In designing a new structure of this kind. 


of 82 ft. It has seven steel bulkheads, which practically 
eliminates all danger of sinking. The 6,000-HP. engines 
are of the incline type and will drive the 29-ft paddles at 
40 r. p. m., giving the boat a speed of 23 to 25 mi. per 
hr. The new boat will have accommodations for 5,000 
passengers and will be placed, next August, on the Al- 
bapy-New York run by the Hudson River Day Line. 


TABLE SHOWING DISTRIBUTION OF LOADS ON STRINGERS OF HIGHWAY BRIDGES CARRYING ELECTRIC CAI 


Thickness Distribution Spacing Total load Per cent. of total axle loa 
of of load on Size of of Span of a axle Load carried by each —-carried by each string: - 
stringers. P (lbs). —strin pounds-— Outside Stringer 
Fy Pa stringer. under rail. strin- 
3" 20" 8 x 14” 80” 156” 15,000 1,195 4,316 3,978 ¢# 8.0 28.8 26 ‘ 
3” 20” 4x 14” 80” 156” 15,000 1,088 4,494 3,836 7.2 30.0 25 
3” 20” 6 x 14” go” 1586’ 15,000 941 4,788 3,542 63 +4 
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under the rails should be made of suffi- 
to carry the track loads without any 
. from the adjacent stringers. 


r ERUPTIONS OF VESUVIUS, culminating 
did vast damage to the regions south, west, 
* the voleano. Lava-flows of large volume 
ed from several fissures; the town of Bosco- 

the south slope was destroyed by a lava 
vast amounts of rock and “ashes” have been 
out of the crater and great districts around 
ed are covered. It is reported that the sum- 

. yoleano has been reduced in height by 500 
by the eruption. 

, of Ottajano suffered great damage from the 
stones emitted by the volcano. Probably a 
two hundred persons were killed in the vi- 

his place. The worst incident of the eruption, 
date of writing, occurred in Naples itself on 

tl ing of April 10. The roof of the Monte Oliveto 

m jMapsed under the excessive load of volcanic 

shiech had accumulated on it, and buried several 
hund persons in its ruins. Only a small number has 
bee ued up to the present, and it seems likely that 

a death list will result from the collapse. 


CONSPIRACY WITH INTENT TO CHEAT AND DE- 
frau e city of Philadelphia is alleged by the city in a 
civ ‘it against the members, past and present, of the 
col ‘ing firm known as D. J. McNichol & Co., and 
als \inst William C, Haddock and Peter E. Costello, 
ex-l)irectors of Public Works of Philadelphia, and Mr. 
John W. Hill, ex-Chief Engineer of the Philadelphia Bu- 
reau of Filtration, The city prays the local court to re- 
quire the defendants to make “‘full and true discovery” 
of various facts relating to the copartnership, the con- 
tracts secured by the firm, and the estimates of cost, 
ete. made by Mr. Hill. The city also prays that the 
various contraets held by the firm, on account of which 
the city has appropriated $14,703,000 and has actually 
paid $11,227,665, be declared null and void on account 
of fraud, and that the defendant be required to account 
money expended in its behalf in the course of the 


for all 


execution of the contracts and ‘‘to discover and account 
for all profits realized from the same;’’ also that the de- 
ferdants be ordered to reimburse the city for all losses 
whi-b it has suffered on account of the alleged frauds. 


The many contracts awarded to the defendant firm are 
reviewed in detail and various allegations are made as to 
fraud perpetrated in the securing or execution of each. 
The total losses alleged to have been suffered by the city 
count of the contracts are put at about $5,000,000. 
It is alleged that fraud was perpetrated by stifling honest 
and equal competition; by cornering the market on sand 
and other materials needed for construction; by fraud- 
ulent allowances for work and material, both as to quan- 
tity and quality; and by other means. Among the al- 
leged methods of stifling competition, the complaint men- 
tions the letting of contracts to the defendant firm while 
one of its members was a member of the select branch of 
the city council; fraudulently prepared and interpreted 
specifications; readvertisement of bids when the defend- 
ant firm was not the lowest bidder; and by ‘“‘the rigor- 
ous enforcement in unimportant particulars of the spec- 
ifications’ against competing bidders to whom contracts 
awarded. Particular stress is laid upon making 
short time-limits an element in favor of the bids sub- 
mitted by the defendant firm, and then never collecting 
liquidated damages, as provided, for failure to complete 
the contracts within a specified time. The alleged con- 
spirators, aside from the city officials mentioned, were: 
Israel W. Durham, until recently State Insurance Com- 
missioner of Pennsylvania; James P. McNicnol, now 
te Senator of Pennsylvania and formerly of the Phil- 
adelphia council; the wife of Mr. McNichol, in whose 
name the interest in the firm was held while he was a 
ounc:iIman; Daniel J. McNichol, a brother of the Sen- 
ator, and John M. Mack, sometimes known as the ‘“‘as- 
king.”’ Prepurations for bringing the suit have 
becn under way for some ten months past. The case has 
been in charge of Mr. James G. Gordon, Special Counsel 
for Mayor Weaver. It is brought before three judges in 
one of the lecal courts, who are said to be eminently 
qualified for giving it a proper trial. The full text of 
‘he bill of complaint is given in the Philadelphia papers 
April 7, in which it occupies about a page. 
‘GH WATER was the cause of a work train on the 
“ ing Division of the Chicago & Northwestern Ry. 
? * into a small stream near Natrona, Wyo., on 
M 26. Six men were killed and twenty-one injured. 
‘cine passed safely over the stream, but its weight 
iown the undermined piling and the cars dropped 
© ravine, the passenger coach being telescoped by 
a water car, 


on at 


were 


HOTEL ZUM HIRSCH, Nagold, Little Black For- 
cermany, collapsed April 5, killing or wounding 
ne all of the 200 guests present. The building was 
unc: going repairs and had been raised five feet from the 


ground in order to make the lower story higher. At 
the time of the accident the work was supposed to be 
complete and the hotel proprietor had invited the work- 
men and a large number of townspeople to a dinner. The 
guests were all assembled in the banquet room when 
a crash was heard above and the house crumbled into a 


_ heap of ruins. 


ANOTHER MINER RESCUED FROM THE COUR- 
rieres mine, Department Pas de Calais, France, was 


brought to the surface on April 4, after having been en- 
tombed 25 days. The same day a horse was founé alive 
in the mine, and a number of bodies of men, dead only 
a few hours, were discovered. 


THE ATCHISON, TOPEKA & SANTA FE RY. is spend- 
ing some $7,000,000 on new equipment, having ordered 
24 locomotives of the Atlantic type balanced compound, 
15 Pacific type balanced compound, 12 Santa Fe type 
tandem compound, half to be coal and half oil-burning, 
and 49 six-wheel connected switching engines. There is 
also ordered 4 standard dining cars, 2 café observation 
ears, 25 standard day coaches, 22 partition day coaches, 
30 smoking cars of the latest design, 60 standard bag- 
gage cars of the steel-underframe class, and 39 steel-un- 
derframe mail cars. In addition to above equipment there 
will be the following steel-underframe cars: 4,500 stan- 
dard box cars, 850 drop-bottom coal cars, 450 Rodgers 
ballast cars, 1,250 flat cars, 100 side-dump cars, 1,000 
drop-bottom stock and coke cars, and 300 furniture cars. 
A few of the above cars will replace old ones, but the 
majority are intended for handling new business. 


> 


ONE OR MORE CIVIL OR SANITARY ENGINEERS 
on every local board of health, and one or more ‘‘per- 
sons trained in engineering’’ among the agents of every 
such board was urged by Prof. Wm. T. Sedgwick, of the 
Massachusetts Institute of Technology in a recent ad- 
dress at Richmond, Va., on the ‘‘Hygiene and Sanitation 
of a Modern City.”’ 


PERSONALS. 


Mr. D. H. Wilson, Jr., has been appointed Electrical 
Engineer for the Erie R. R. 

Mr. Chas. D. Wierbach, of the Lehigh Engineering Co., 
Allentown, Pa., has been elected City Engineer of Allen- 
town. 

Mr. J. O. Ely succeeds Mr. E. L. Cruger, resigned, as 
Assistant Engineer, Louisville & Nashville R. R., at 
Knoxville, Tenn. 

Mr. R. T. Guppy has been appointed Principal Assistant 
Engineer of the Union Pacific R. R., with headquarters 
at Omaha, Neb. 


Mr. A. J. Wemzell has been appointed Consulting En- 
gineer and General Manager of the Gabriel Concrete Steel 
Co., Detroit, Mich. 

Mr. O. M. Laing has been appointed Superintendent 
of the Central New England Railway, with headquarters 
at Hartford, Conn. 


Mr. Van Franck has been appointed Superintendent of 
the Petaluma & Santa Rosa Ry. Co., to succeed Mr. E. 
E. Thornton, resigned. 

Mr. E. B. Temple, who has been Assistant to the Chief 
Engineer of the Pennsylvania R. R., has been given the 
title of Assistant Chief Engineer. 


Mr. Robert G. Dieck, acting City Engineer, has been 
appointed City Engineer of the Municipality of Manila, 
P. I. He was formerly Superintendent of Water-Works. 

Mr. H. B. Baylor has accepted the position of Chief 
Engineer of A. Cohn & Co.’s large tobacco plantation 
in southwestern Georgia. His address is Amsterdam, Ga. 

Mr. Thomas A. Ferneding, Assistant Superintendent, 
Dayton & Xenia Traction Co., of Dayton, O., succeeds 
Mr. A. W. Anderson, resigned, as General Superin- 
tendent. ‘ 

Mr. C. M. Campbell, Electrical Engineer, Pittsburg & 
Lake Erie R. R., has resigned to accept the position of 
Ass'stant Superintendent of the Western Electric Co., 
Chicago, Ill. 

Mr. B. B. Lathbury, M. Am. Soc. C. E., formerly 
sen‘or member of Lathbury & Spackman, has opened of- 
fices in the Land Title Bidg., Philadelphia, Pa., as a 
Consulting Engineer. 


Mr. Joshua B. F. Breed iias resigned as City Engineer 
of Louisville, Ky., to become Chief Engineer for the 
Commissioners of Sewerage of Louisville, Ky. He as- 
sumes his new duties April 16. 

Mr. Chas. Wainwright, Superintendent of the Blaisdell 
Machinery Co., Bradford, Pa., and formerly with the 
Ingersoll-Sargeant Drill Co., of Easton, Pa., has accepted 
the position of Superintendent of the Bury Compressor 
Co., Erie, Pa. 


Mr. Wm. Grant, late of the Engineer’s office of the 
Chicago, Burlington & Quincy Ry. Co., has been appointed 
City Engineer of Lincoln, Neb., to succeed Mr. Geo. L. 


Campen, resigned. Mr. Champen goes to Panama as 
Water Commissioner of the Canal Zone. 


Mr. J. L. Adams, M. Am. Soc. M. E., Superintendent of 
the Hartford, Manchester & Rockville Tramway Co., 
Hartford, Conn., has resigned to accept the position of 
Superintendent of the railway company Operating lines 
in the cities of Columbus and Dayton, 0. 


Dr. Charles B. Dudley, Chief Chemist of the Pennsyl- 
vania R. R. for many years, and well known among en- 
gineers and scientists, both here and abroad, is to be 
married on April 17 to Miss Mary V. Crawford, of Byrn 
Mawr, Pa. Dr. Dudley's host of friends in the engineer- 
ing profession will unite in tendering their congratula- 
tions. 


The following changes have taken place in the Recla- 
mation Service: Mr. J. Owen Ambler and Mr. Jesse 
W. Benson, Engineering Aids, have resigned; Mr. Alden 
M. Sprigg has been appointed Engineer and assigned to 
duty with Mr. C. C. Babb, on St. Mary Project, Mont.; 
Mr. John E. Liebfried has been appointed Cement Ex- 
pert and assigned to duty with Mr. J. Y. Jewett at Den- 
ver, Colo. 

Mr. John C. Brackenridge, M. Am, Soc. C. E., has 
been appointed Consulting Engineer of the Now York 
Central & Hudson River R. R. Mr. Brackenridge was 
formerly General Manager and Chief Engineer of the 
Brooklyn Rapid Transit Ry. and is President of the 
Rossiter McGovern Co. His time will be devoted to 
those lines of the Central on which the motive power is 
to be changed from steam to electricity. 


Mr. George W. Kittredge, M. Am. Soc. C. E., Chief 
Engineer, Cleveland, Cincinnati, Chicago & St. Louis Ry., 
has just been appointed Chief Engineer of the New 
York Central & Hudson River R. R., with headquarters 
in New York City. Mr. Kittredge is also Chief Engineer 
of the Peoria & Eastern Ry. and the Louisville & Jeffer- 
sonville Bridge Co. He was a charter member of the 
American Railway Engineering and Maintenance of Way 
Association and its second President. , 

Mr. Mark M. Murtagh, Assistant General Manager, 
Twin Falls Land & Water Co., with headquarters at Salt 
Lake City, Utah, and Twin Falls, Idaho, has resigned to 
become Chief Engineer of The Sao Paulo Tramway, Light 
& Power Company, Limited, Sao Paulo, Brazil, with 
headquarters at Sao Paulo and Santo Amare. Mr. Mur- 
tagh is well known in Colorado, Nevada, Utah, Montana 
and Idaho as a Hydraulic Engineer, having completed 
one of the largest dams and largest irrigation projects in 
the United States. 

Mr. Charles M. Muchnic has been made Manager of 
the Foreign Department of the American Locomotive 
Works, New York City, and will have charge of the 
details of the foreign business. Mr. Muchnic has been 
connected with some of the best American and European 
locomotive manufacturers. He has made several trips 
to Europe in the interests of American locomotive build- 
ers, and also accompanied Mr. R. J. Gross, of the Ameri- 
can Locomotive Co., on his trip around the world in 1903, 
which gives him an acquaintance with railroad officials 
in all parts of the world. 


Obituary. 

William Wallace died at Greenwich, Conn., April 4, 
of apoplexy, aged 66 years. He was for many years As- 
sistant Superintendent of the New York Division of the 
New York, New Haven & Hartford R. R. 

Robert Miller died at Detroit, Mich., March 13, aged 
66 years. He was formerly Superintendent of Motive 
Power and Equipment for the Michigan Central R. R., 
having advanced successively from Master Car Builder, 
Assistant General Superintendent and General Superin- 
tendent. 

Alson H. Pomeroy died April 2 at Berea, 0. of 
apoplexy. He was born at Strongsville, O., March 7, 
1836. Mr. Pomeroy was known throughout northern 
Ohio in the railway traction field, having organized the 
Cleveland & Southwestern Traction Co., of which he 
was president until four years ago, when he was forced 
to retire by a stroke of apoplexy. 

Augustus Olsen Bostrom, who died in Washington, 
D. C., March 23, was born at Dalkarka, Sweden, in 1846. 
He removed to the United States in 1869 and in 1877 
graduated from Rensselaer Polytechnic Institute, Troy, 
N. Y. Mr. Bostrom, who had long been in the em- 
ploy of the government, designed the steel barbette 
turret now used on United States battleships and had 
recently designed a new type of caissgn for dry docks. 

William B. Rider died April 10, at Sanford Station, 
Conn., of apoplexy. He was 64 years of age and had 
long been associated with engineering work. He de- 
signed and constructed the water-works systems for the 
cities of Norwalk, Conn., Orange, N. Y., and Oneonta, 
N. Y., together with numerous sewerage, filter and water- 
works systems in other parts of the country. Mr. Rider 
was for many years city engineer of South Norwalk, and 
was also a member of the Connecticut state board ‘of 
engineers. 


Thomas R. Almond, M. Am. Soc. M. E., died at his 
home in Dundwoodie Heights, Yonkers, N. Y., on March 
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31, of pneumonia. He was born at Rocklandshire, Eng- 
land, in 1845, but removed to the United States in 1868. 
Mr. Almond was a versatile inventor and was twice 
awarded the John Scott medal by the Franklin Institute, 
he belng the only person ever so honored. He was 
a charter member of the American Society of Mechani- 
eal Engineers, and a member of the American Association 
for the Advancement of Science. 

W. A. Stevenson, a graduate of Lehigh University in 
the class of 1888, and long an officer of the Lehigh 
Valley R. R., died at El Paso, Tex., on April 3 from 
tuberculosis. Mr. Stevenson took the mechanical engineer- 
ing course in the university and soon after graduation 
became an Assistant Editor on the staff of Engineering 
News. His very attractive personal qualities won him 
the friendship of his associates; but after a few months 
he resigned his position to accept a very favorable offer 
from the Lehigh Valley R. R. Co., of which an uncle was 
at that time General Superintendent. He remained in 
the service of the company for ten years, rising to the 
position of General Superintendent. In 1898 his health 
made advisable removal to a milder climate and he went 
to Mississippi, where he became General Manager of the 
Mississippi Central Ry., 
burg, Miss., and also held an important interest in the 
lumber business there. The development of the disease 
which resulted finally in his death compelled him to give 
up active business in 1903, and he removed to El Paso, 
where he has since lived. Mr. Stevenson was married 
in 1891 to Grace Merriam, of Waverly, N. Y., and she, 
with three children, survive him. 

Nathaniel Southgate Shaler, of Cambridge, Mass., Dean 
of the Lawrence Scientific School and Professor of 
Geology in Harvard University, died on April 10. He 
had been sick for some days from pneumonia, following 
directly after an operation for appendicitis. He was born 
in Newport, Ky., in 1841, and graduated from the Law- 
rence Scientific School in 1862. He served two years in 
the artillery on the Federal side during the Civil War. 
He had been connected with Harvard since 1864, having 
been made instructor in zoology and geology in 1868, 
Professor of Geology in 1887 and Dean of the Lawrence 
Scientific School in 1891. From 1873-9 he served as 
Director of the Kentucky Geological Survey. From 1886 
to 1900 he was connected with the U. S. Geological Sur- 
vey. For a number of years he was a member of the 
Massachusetts State Highway Commission. Besides 
official reports and a large number of papers, essays and 
magazine articles, Professor Shaler wrote many books 
treating of geology, history, various phases of sociology, 
and he also made some excursions into pure literature. 
The most notable example of the latter was the produc- 
tion, a few years ago, of a dramatic work of five volumes 
entitled ‘Elizabeth of England.’’ A book of verse by 
Professor Shaler is now in press. In 1896 he published 
“American Highways,’’ an excellent and practical volume 
on highway construction and related subjects. His latest 
published volume was ‘‘Man and the Earth,’’ reviewed in 
this journal for March 15, 19058. 

Henry Williams Parkhurst, M. Am. Soc. C. E., died 
in Chicago on April 7, death resulting from a fracture of 
the skull sustained Feb. 20, when he was struck by a 
train. He was born in Boston, Mass., in 1847, but his 
early life was spent in Providence, R. I., where his fam- 
ily belonged, being descendants from Roger Williams of 
the ‘Providence Plantations.’”’ He graduated from Brown 
University in 1869, and began his professional career in 
the office of Mr. S. B. Cushing, a civil engineer at Provi- 
dence. In 1870 he was engaged on the double-track 
work for the Providence & Worcester Ry. In 1871 he 
was Assistant Engineer and later Resident Engineer on 
the Hannibal Bridge over the Mississippi River, Mr. 
E. L. Corthell being Chief Assistant Engineer. After 
this he was Resident Engineer under Mr. Corthell (Chief 
Engineer) for the Sny Island Levee, in Illinois. In 
1878-74 he was Resident Engineer of the Mississippi 
River bridge at Louisiana, Mo. (again under Mr. Corthell), 
and in 1876 he was engaged with the latter on some of 
the work for the South Pass jetties at the mouth of the 
Mississippi. He “served under the late George S. Mori- 
son (Chief Engineer) as Resident Engineer for the Platts- 
mouth Bridge in 1879-80, the Bismark Bridge in 1881-82, 
and the Blair Crossing Bridge in 1882-83. In 1883-84 
he was engaged in surveys for a railway in Venezuela, 
but the road was not built. He was Assistant Engineer 
in charge of foundations of the new Omaha Bridge in 
1885, but in December of that year he met with an ac- 
cident which necessitated the amputation of his left leg. 
From 1885 to 1889 he was in charge of the construction 
ef the Merchants’ Bridge at St. Louis, under Mr. 
Morison. In 1892 Mr. Parkhurst entered the service of 
the Illinois Central Ry. as Engineer of Bridges and 
Buildings, though at one time his title was Engineer of 
Construction. In his 14 years of service with this road 
he designed and built the shops at Burnside (Chicago), 
Water Valley, Waterloo and Memphis, and the Stuy- 


vesant terminals (docks, elevators, wharves, etc.) at 
New Orleans: he had charge of the rebuilding of the La 
Salle, Dubuque and Tennessee River bridges, and the 


Chicago track elevation and depression, designing the 
steel bridges with terra-cotta protection which carry the 


with headquarters at Hatties- . 


streets over the depressed tracks on the Lake Front. 
Among a number of concrete bridges, he designed and 
built the Big Muddy bridge at Carbondale, Ill., which 
was notable at the time on account of the use of span- 
drel arches, and was described by him in an article in 
Engineering News, Nov. 12, 1903. In 1905 he opened an 
office for private practice in Chicago, but retained his 
connection with the Illinois Central R. R. in a consulting 
capacity. Mr. Parkhurst became a member of the Amer- 
ican Society of Civil Engineers in 1897, and was a char- 
ter member of the American Railway Engineering and 
Maintenance of Way Association. He was a member of 
the Western Society of Engineers since 1879, and was 
Vice-President in 1903, and President in 1904. In 
1871 he was married to Miss L. F. Crandall, of Provi- 
dence, R. I., who died in 1881. In 1889 he married Miss 
Annie H. Horine, of Chicago, who (with two sons and 
one daughter) survive him. 


ENGINEERING SOCIETIES. 


COMING MEETINGS. 


IOWA ELECTRICAL ASSOCIATION. 
20. Annual meeting at Des Moines, Ia. 
S. Carson, Iowa City, Ia. 
NATIONAL “MUNICIPAL "LEAGUE. 
April 24 to 27. Annual meeting at Atlantic City, N. J. 


Secy., Clinton Rogers Woodruff, North American 
Bidg., Philadelphia, Pa. 
AMERICAN RAILWAY ASSOCIATION. 
April 25. Semi-annual meeting at Chicago, Ill. Secy., 
W. F. Allen, 24 Park Place, New York City. 
AMERICAN ELECTROCHEMICAL SOCIETY. 
May 1 to 3. Annual meeting at Ithaca, N. Y. Secy., 


S. S. Sadtler, 39 South 10th St., Philadelphia, Pa. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 


May 1 to 4. Semi-annual meeting at Chattanooga, 
ene. Secy., F. R. Hutton, 12 West 3lst St., New 
York City. 

NATIONAL FIRE PROTECTION ASSOCIATION. 

May 22 to 24. Annual meeting - Chicago, Ill. Secy., 

W. H. Merrill, Jr., Chicago, Ill. 
NATIONAL ELECTRIC LIGHT ASSOCIATION. 
Annual meeting at Atlantic City, N. J. Secy., 


L. Eglin, 136 Liberty St., New York, N. Y. 
AMERICAN _FOUNDRYMEN’S ASSOCIATION. 

June 5 to 7. Annual convention o ens, O. Secy., 

Richard Moldenke, Watchung, 
RAILWAY MASTER NMECHANICS’ ASSO- 
CIATION 

June 18. Annual convention at Atlantic City, N. J. 

Secy., J. W. Taylor, Old Colony Bldg., Chicago, Ill. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 

June 26. Annual convention at Thousand Islands, 
Chas. Warren Hunt, 220 West 57th St., 
New Yor 

AMERICAN WATER- WORKS ASSOCIATION. 
July 10 to 14, inclusive. Annual meeting at Boston, 


Mass. Secy., J. M. Diven, 14 George St., Charleston, 
8. C. 
CENTRAL ELECTRIC RAILWAY ASSOCIATION.— 


The March meeting was held at Indianapolis, Ind., on 
March 22. A paper on “‘Electr‘c Railway Signals’’ was 
read by Mr. E. J. Burke, describing the Blake sema- 
phore signal. This semaphore is operated by the dis- 
pateher and it gives a return signal in the dispatcher’s 
office when it operates. The system is now in use on 
lines in Illinois and Indiana. A paper on ‘“‘Improve- 
ments in Air Brakes,’’ describing among other matters 
the brake systems of the New York and Boston elevated 
railways, was read by Mr. W. V. Turner, Mechanical En- 
gineer of the Westinghouse Traction Brake Co. The next 
meeting will be held at Columbus, O., on May 24. 

AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS.—The 53d meeting of the Society will be held at 
Chattanooga, Tenn., May 1 to 4, 1906. Headquarters will 
be at the Read House. 

The feature of greatest interest in the professional 
work of the convention will be the devotion of an entire 
session on Thursday morning to the governing of water 
power plants. Papers have been prepared and discus- 
sions promised by leading designers and makers of speed 
governors for water-wheels. The local excursions during 
the meeting will include trips to Lookout Mountain, Mis- 
sionary Ridge, Male’s Bar, where a 50,000-HP. hydraulic 
power plant is under construction, and the Chickamauga 
National Park. 


TECHNICAL PUBLICITY ASSOCIATION.—The second 
annual meeting and banquet of the society was held in 
New York City, April 5, at which time the following of- 
ficers were elected: President, F. H. Gale (General 
Electric Co.); 1st Vice-President, H. M. Cleaver (Niles- 
Bement-Pond Co.); 2d Vice-President, C. B. Morse (In- 
gersoll-Rand Co.); Secretary, Rodman Gilder (Crocker- 
Wheeler Co.); Treasurer, H. M. Davis (Sprague Electric 
Co.); Members of the Executive Committee, Robt. L. 
Winkley (Pope Mfg. Co.), and G. M. Basford (American 
Locomotive Works); Members of Election Committee: C. 
W. Beaver (Yale & Towne Mfg. Co.); Chas. W. Manfred 
(Johns-Manville Co.); and H. H. Kress (A. S. Cameron 


_ Steam Pump Works). 


THE NATIONAL MUNICIPAL LEAGUE will hold its 
twelfth annual meeting and the fourteenth national con- 
ference for good city government at Atlantic City, April 
24 to 27. Hotel Chalfonte will be headquarters for 
visitors as well as place of all meetings. The convention 


will open Tuesday afternoon with addresses of welcome 
by Hon. Frank P. Stoy, Mayor of Atlantic City, and 


Henry W. Leeds, President of the Council. 
business Charles Richardson will 


“United Cities Platform,” 

follow with one on ‘Ballot Reform and the Ma 
setts Law.’’ Tuesday evening and Thursday af 
will be devoted to a Round Table Conference for 1 
cussion of papers and ways and Means of co: 
local work. Papers on ‘‘Municipal Experiences and 
ditions’ will be read by A. Julius Frieberg, La 
Veiller, Lucius B. Swift, James H. Causey, Thoma 
burn White, Edmund Billings, E. R. Cheesboroug! 
Fairfax Wheelen; ‘‘Juvenile Civic Activity,” 
Chauncey Langdon; ‘‘The Police Question,"’ Dr 

M. Hartwell; ‘‘The Acceptance of Municipal A 
Reform,’’ Hon. L. G. Powers; ‘‘Ohio’s Experier 
Uniform Accounting and Reporting,” A. B Py 
paugh; ‘‘The Referendum and the Initiative,” L, 
Post; ‘‘Corrupt Practices,’’ Horace E. Deming 

pal Ownership and Operation in American Cities » 
discussed by Philip J. Loftus, Hon. J. M. Barr: 
erick F. Ingram, L. N. Case, Hon. Frederick ¢ 
and E. E. Bennett. Prof. L. S. Rowe will read a 
on ‘‘The Value of Foreign Experience,"’ and Ha 
Chase one on ‘“‘Illustrative Experiences in 
chusetts.”” 


WESTERN SOCIETY OF ENGINEERS.—At th: 
ing on April 4, Mr. A. W. Merrick, Assistant En, 
of the Chicago & Northwestern Ry., presented a | 
on ‘“‘The Clay Slide at the Boone Viaduct,’ a stry 
carrying a railway line across the valley of the 
Moines River. This valley is 180 to 200 ft. deep 1 
cuts through the glacial drift and the underlying 
of thin, level beds of clay, shale, coal, fireclay and say 
stone. The slide occurred in the mixed clay of the 
cial drift in the vicinity of the upper piers on the « 
bank, and was first observed in June, 1905. In « 
places the vertical slip amounted to 2 ft. or more. an} 
the material rolled up below in a mud wave. In 
places the soft ground and these mud waves made wa! 
ing impossible. In order to prevent further sliding. M; 
Carter, the Chief Engineer, developed a plan for drain 
ing the side hill. Three parallel main ditches 230 to .) 
ft. long, were cut along the slope, with lateral branches 
between them. The main ditches are 5 ft. wide on the 
bottom, and varied in depth from 9 or 10 ft. at the upper 
end to 4 ft. at the lower end. The ditches were then 
filled with 3 ft. of ‘‘one-man"’ riprap stone and 2 ft. of 
willow brush, covered with backfilling. Struts of pairs 
of 8 x 16-in. timbers were placed between two of the 
piers as a precaution against movement. This treatment 
of the slide proved effective, the ground having dried out 
and slipping stopped. The cost of the work was $7.1) 

In the discussion, Mr. Tratman (Engineering News) 
referred to the frequent use of stone-filled trenches to 
drain the slopes of cuts on European railways. He also 
described two particular cases in France, in one of which 
extensive underground galleries connected with surface 
drains by shafts or wells were employed to carry away 
the surface water below the level of the treacherous 
strata upon which banks and even masonry structures 
rested. In the other case, a railway built along the side 
of a valley and ascending to the plateau above cut the 
strata in such a way that it very soon became a series of 
sliding cuts and settling banks. In some cases areas of 
50 or 6) acres slid bodily (with a thickness of 30 to 4) 
ft.) and filled the cuts. The contractors abandoned the 
work in despair, and the engineers then entered upon a 
costly scheme for draining and consolidating the ground, 
with such success that in only one case was a diversion 
from the original location necessary. In this case, a long 
side-hill cut had started a slide of enormous extent, and 
the line was therefore thrown back into the hill, so as to 
pass in a tunnel through the undisturbed ground behind 
and below the slide. In some cases where rock cuts 
causei constant falls of stone from the hillside, the cuts 
were arched over, the masonry arch being covered with 
a bed of earth filling. Where these were sidehill cuts, 
masonry galleries were built, the arched roof being sup- 
ported at one side by the cut and at the other side by a 
wall pierced with a series of arched openings. The ex- 
ploratory works carried out to ascertain the exact condi 
tions of the strata underlying the most troublesome 
places were very extensive; as were also the works for 
draining the areas affected. He also referred to the pe 
culiar experiences with slides of irrigated lands along the 
Canadian Pacific Ry., as noted in Engineering News of 
Jan. 8, 1903. 


In regard to railway construction along the slopes 
valleys, Mr. E. C. Carter, Chief Engineer of the Chicas 
& Northwestern Ry., stated that before the Boone \'* 
duct was built the railway was developed along the sic 
of the valley to a low-level bridge over the Des Mo'v: 
River. This resulted in cutting the various beds 
strata, and numerous slides occurred. These We" 
checked by laying wooden trough drains up the slopes 
the sidehill cuts to carry the water down and remove 
from the ground. Mr. Zinn referred to the use of | 
drains in work of this kind, but it was shown tha‘ 
sliding ground these draix* might easily be broken 
filled up, while the stone-filled trenches are not ea. 
affected. 
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A New Edition of Bovey’s Structures. 
Reviewed by George F, Swain.* 


N 4 MA- 
S., M. Inst. C. E., ‘Civil 
Enginee! and Applied Mechanics, McGill Uni- 
yersity, Montreal, Fourth Edition, rewritten and en- 
larged. New York: John Wiley & Sons. London: 

Chapman & Hall, Ltd. Cloth; 6 x 9% ins.; pp. 968; 

942 figures in the text, $7.50, net. 

About 130 pages have been added to the already 
bulky ciaial of 830 pages comprising the third 
editon of this book. The most striking feature of 
the work is the very large number of examples 
presented at the ends of the several chapters. 
There are no fewer than 1,500 of these, covering 
over 200 pages. Most of the examples are accom- 
panied by answers. 

The book, as its title indicates, is an attempt to 
cover in one volume subjects which are gen- 
erally, and, in the opinion of the reviewer, bet- 
ter, separated. It apparently aims to be a treatise 
on mechanics, the strength of materials, friction, 
framed structures, masonry, and, to some extent, 
on machinery. The subjects of toothed gearing, 
dynamometers, belts and ropes appear, although 
they are not usually included in works on struc- 
tures, 

The book contains a large amount of informa- 
tion and a theoretical discussion of many points 
which are of value to the engineer. Its principal 
defects appear to be an illogical and confusing 
arrangement and a lack of clearness, simplicity 
and concreteness in many of the discussions. 

Chapter L. treats of framed structures. Beginning 
with simple triangular frames, the equilibrium 
polygon is briefly referred to, as well as centers 
of gravity and moments of inertia; then a couple 
of pages are introduced with reference to loads 
and wind pressure on roofs; then a few simple 
trusses, such as crane trusses and roof trusses, 
are taken and the diagrams drawn; then bridge 
trusses are touched upon and diagrams drawn, 
and, finally, the three-hinged arch is brought 
into this chapter in a brief five pages. In the 
examples following this chapter are a_ three- 
hinged roof of 320-ft. span, cantilevers, draw- 
bridges, two-hinged arches, and piers of large 
dimensions. The reviewer does not believe that 
the student could possibly be expected to gain 
from the text of the chapter anything like the 
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information necessary to enable him to treat in- 
telligenuy the examples shown. The funda- 
mental principles upon which framed structures 
are to be solved are not stated with sufficient 
“earness ond emphasis, and not sufficiently con- 
trasted with each other, to enable a student to 
understand their uge, considering the prepara- 
tion he i vidently supposed to have had before 
beginning he work, This will be clear when it 
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is noted that the second chapter deals with 
shearing forces and bending moments, with which 
the student should be thoroughly familiar before 
entering upon the study of framed structures. 
Curved chord bridges with subdivided panels and 
cantilever bridges cannot be thoroughly under- 
stood without a previous training in the use of 
influence lines and other diagrams and in the 
laws governing shears and moments. 

Chapter II. deals with shearing forces and 
bending moments. It should have come before 
Chapter I. Ordinary cases of loading are treated, 
both fixed and movable, but the subject might 
have been somewhat simplified. Chapter III. is 
on momentum, energy and balancing. Accelera- 
tion, work, energy, impulse, momentum, balanc- 
ing, the action of piston and cranks are taken up. 
This chapter, while valuable in itself, would 
seem to have little organic connection with the 
rest of the work. Chapter IV. treats of stress 
and strain. The theory of vibration is worked 
out with more elaboration than is necessary for 
the structural engineer, and in connection with 
Fatigue Launhardt’s and Weyrauch’s formulae 
are given. The material of this chapter is well 
presented. 

Chapter V. is devoted to the theory of elasticity 
and its application to earth pressure and to a 
discussion of retaining walls, reservoir walls and 
thick cylinders. The reviewer is glad to see the 
theory of elasticity treated in direct connection 
with two of its most important applications— 
shafting and earth pressure. The general method 
of treatment of the ellipse of stress and of con- 
jugate stresses is that of Rankine. Altogether, 
the chapter is a good one, although it seems a 
little anomalous again that the subjects of the 
theory of elasticity, earth pressure work and re- 
taining walls should be treated before taking up 
simple beams, which come later. Chapter VI. 
treats of friction, with applications to the wedge, 
screw, rolling friction, journal friction, pivots, 
belts and ropes, dynamometers and toothed gear- 
ing. It is rather unique to find these subjects 
brought into such close connection, or even in the 
same volume, with a detailed treatment of the 
general subject of framed structures. 

Chapter VII., one of the fullest chapters of the 
book, comprising 130 pages of text and 47 ex- 
amples, is devoted to the transverse strength of 
beams. The special case in which the loads lie 
in the plane of one of the principal axes is the 
only case treated, although there is a brief refer- 
ence to the more general problem. It would have 
been well if the latter had been adequately 
treated and the modern developments given as 
regards neutral axis, kernel, etc. Reinforced con- 
crete beams are allowed one page, with two 
pages of examples, formulae for no tension on the 
concrete and for a straight line compression dis- 
tribution being given. The discussion of this 
subject is much too brief, n) mention being made 
of the holding power of rods, the effect of shear, 
etc. The distribution of the shearing stress on 
the cross-section of a simple beam is taken up, 
but the relation between the horizontal and ver- 
tical shearing forces is not sufficiently empha- 
sized to enable the ordinary student to clearly 
understand this part of the subject. It is a 
cause for disappointment, also, that the subject 
of direct stress combined with flexure is not more 
adequately treated. Stresses in flanged girders, 
including cast-iron girders and built-up girders, 
are then considered, with an example of the com- 
putation of a plate girder 50 ft. in span. In this 
discussion no mention appears to have been made 
of the action of the web in buckling, or of lateral 
deflection of the flanges, and of other matters of 
practical importance. This chapter contains, also, 
a discussion of the relations between the deflec- 
tion, slope, and bending moment, and the graphic 
determination of the slope and deflection; and, 
finally, the subject of continuous girders is taken 
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up, the theorem of three-moments deduced and 
applied to a French bridge of three spans, and to 
a draw-span. There is no discussion, however, 
in this connection of the different methods of 
supporting draw-spans and of the effects of such 
methods upon the stresses. The advantages and 
disadvantages of continuous girders are pointed 
out, but some of the statements are rather ob- 
scure, as, for instance, the following statement 
with reference to fixing the point of inflexion 
absolutely: 

The firing may be effected in the following manner: 


(a) A hinge may be introduced at the selected point. 
The benefit of doing so is very obvious when circum- 


stances require a wide center span and two short side 
spans, 

Pb) If the web is open, i. e., lattice-work, the point of 
inflexion in the upper flange may be fixed by cutting the 
flange at the selected point and lowering one of the sup- 
ports so as to produce a slight opening between the 
several parts. The position of the point of inflexion in the 
lower flange is then defined by the condition that the 
algebraic sum of the horizontal components of the 
stresses in the diagonals intersected by a line joining the 
two points of inflexion is zero. 


Such a statement should be made clear, and 
requires further explanation before the ordinary 
reader will be able to understand what the author 
means. 

Chapter VIII. treats of columns, describing the 
different causes of failure and discussing the 
ordinary formulae. An example of the rather 
frequent lack of clearness into which the author 
allows himself to fall is found in the treatment 
of Gordon’s and Rankine’s formulae, in which 
the student is apparently left to infer that both 
are correct, or rather fails to see how one is 
more correct than the other. Again, under the 
straight-line formula, the author says: ‘“‘No pro- 
vision is made in this formula for the detrimental 
effect of repeated stresses," implying that there 
is a distinction in this respect between the 
straight-line formula and those of Gordon and 

tankine. Considerable space is given to a dis- 
cussion of Euler’s formula, and in the course of 
the general discussion the use of “elliptic inte- 
grals’’ is encountered, which will not be under-. 
stood by most engineering students. 

Torsion and its application to shafts, helical 
springs, etce., is treated in Chapter IX. The author 
indulges in a rather elaborate mathematical dis- 
cussion of the centrifugal whirling of shafts and 
the effect of the centrifugal force upon the 
stresses. 

The general subject of bridges is given a chap- 
ter of 108 pages of text and 22 pages of examples, 
together with 86 pages devoted to illustrations 
of the design of a 127-ft. truss and of a 520-ft. 
swing-span. The different types of bridges are 
first classified (which it would seem might well 
have been done in the first chapter), and we find 
here, for the first time, definitions of panels and 
panel points, although, as we have seen, the first 
chapter in the book deals with trusses as com- 
plicated as the three-hinged arch. The subject 
of pins is treated in this chapter, but quite in- 
adequately. The maximum bending moment upon 
the pin (in either a vertical plane or a horizontal 
plane) is here taken as the moment of a couple, 
one of whose equal forces is the resultant force 
(vertical or horizontal) in one direction on one 
side of the center of the pin and the other the 
equal resultant in the other direction. These 
resultants are found and the arm of the couple 
is taken as the distance between them, which is 
evidently an incorrect method. According to it, 
if the resultant horizontal force to the right on 
one side of the center were in the same line with 
the resultant horizontal force to the left, there 
would be no horizontal bending moment. In this 
chapter, under the discussion of stresses, there is 
much material which should have been placed in 
connection with that subject in Chapter I. It is 
also to be noted that in the case of trusses with 
double systems of web the vertical shear is di- 
vided between all the diagonals cut by a vertical 
section, with no explanation as to the errorin this 
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assumption. Some further errors into which the 
author has allowed himself to fall may be noted, 
as, for instance, in the treatment of the para- 
bolic truss, where a distinction is made between 
the treatment of such a truss in which the bow 
is actually curved and one in which it is a poly- 
gon. This confusion arises because the word 
truss is nowhere defined, so far as the reviewer 
observed. This chapter proceeds to treat the 
three-hinged arch once more, although this struc- 
ture, as already stated, was taken up in Chapter 
I., and an example given in this at the end of 
that chapter of the design of a dome of 320 ft. 
diameter and a three-hinged suspension bridge of 
128-ft. span. Wind pressure is next taken up, 
although in Chapter IL. roof trusses are supposed 
to have been figured. Cantilevers are once more 
treated, though somewhat meagerly, and, finally, 
riveted joints, but rather more with reference to 
boiler work than to structures. The chapter is 
completed by the two designs above referred to, 
which are worked out in some detail. : 

Chapter XI. deals with suspension bridges. The 
final chapter treats of arches and arched ribs, 
including arches of stone (28 pages) and arches 
of metal. In the discussion of the stone arch, 
Moseley’s principle is stated as apparently cor- 
rect in its application to this structure. 

Summing up, the book contains a very large 
amount of information, and will be useful as a 
book of reference for those familiar with the 
subject, but is very poorly arranged and there 
is a lack of emphasis on fundamental principles. 
The student is not given a framework of prin- 
ciples upon which to hang the details, and simple 
principles are often either not clearly stated or 
are obscured by a too mathematical presentation. 
The reviewer has not observed in the book any 
treatment of influence lines, portals, sway brac- 
ing, least work and other topics of importance to 
the structural engineer, which might well have 
been given in place of some subjects of less im- 
portance. A good point in the work is its large 
collection of examples, which many teachers will 
find useful in their classes. The ordinary student, 
in taking up a new subject, will gain the greatest 
help from a book in which fundamental principles 
are clearly laid down and illustrated, different 
methods clearly stated and contrasted, and in 
this way a substantial foundation given upon 
which further details and more exhaustive in- 
formation may be based. A logical arrangement 
is therefore of much importance. It is a cause 
for regret that the accomplished author of this 
book did not more fully meet this desideratum, 
and it is hoped that in future editions he may see 
fit to rearrange the work. 


> 


Trussed Roofs and Roof Trusses. 
Reviewed by Henry S. Jacoby.* 


BUILDING CONSTRUCTION AND SUPERINTEND- 
ENCE.—By F. E. Kidder, C. E., Ph. D., F. Am. Inst. 
Archs., Author of “The Architects and Builders’ 
Pocket Book.’"’ Part III. Trussed Roofs and Roof 
Trusses. Section I. New York: William T. Com- 
stock. Cloth; 6% x 9% ins.; pp. 297; 306 figures in 
the text and one plate. $3. 


It is a pleasure to take up a volume that, upon 
even a cursory examination, gives one such a 
marked impression of the wealth of its contents 
and which is fully confirmed after a thorough 
investigafion. 

Chapter I., covering 41 pages, is devoted to a 
description and illustration of types of wooden 
trusses and the mechanical principles involved 
in their construction. The illustrations include 
more than thirty examples of trusses that may 
properly be claimed to represent the best con- 
struction in this class. The complex frames of 
earlier times which have been so prominent in 
books on carpentry and building are entirely 
omitted, and rightly so, since it was practically 
impossible to determine their stresses and to 
design their members rationally. A valuable 
feature of the text consists of brief statements 
on the economical limits of span and propor- 
tions that govern the construction of the different 
types of trusses. 

Chapter II. is 28 pages in length, and deals in 


*Professor of Bridge Engineering, Cornell University, 
Ithaca, N. ¥. 


a similar manner with types of steel trusses 
having either riveted or pin connections, and in- 
cludes the three classes of simple, arched and 
cantilever trusses. Over forty examples of trusses 
are illustrated, mostly drawn from actual cases, 
and showing the most economical arrangements 
for different spans, ranging from 20 to 368 ft. 

Chapter III. has 20 pages on the layout of 
trussed roofs and on the bracing of roofs and 
trusses. The discussions on the type of truss to 
be used, the pitch of the roof, the spacing of the 
trusses and of the purlins are taken up in con- 
nection with different classes of buildings or 
forms of construction in either wood or steel. 
The most noteworthy feature in this and the two 
subsequent chapters consists of more than a 
dozen isometric drawings, which show in an 
unusually effective manner the relation of the 
trusses to the other details of the framing for 
roofs and ceilings of different forms. Some in- 
teresting examples of roofs supported by longi- 
tudinal trusses are shown—a method of construc- 
tion that might well be employed more frequently. 
Another uncommon arrangement is that of a 
pyramidal truss, supporting the roof and ceiling 
over a large room of a school building. 

In Chapter IV. the author treats open timber 
roofs and church roofs. The sub-topics in its 37 
pages are exposed scissors trusses, open timber 
roofs with hammer-beam trusses, church roofs 
with suspended ceilings, manner of supporting 
the ceiling, roofing the crossing, and level ceil- 
ings. Economic and other practical considera- 
tions accompany the discussion of relative ad- 
vantages of the various types of trusses for dif- 
ferent spans and building requirements. The 
illustrations are elaborate, including half-tone 
views, perspective sketches, isometric drawings, 
and dimensioned detail drawings of roof trusses, 
as well as partial plans of truss layouts. 

Under the general heading of vaulted and 
domed ceilings, octagonal and domed roofs, Chap- 
ter V. gives, in the limits of 42 pages, an illus- 
trated description of vaulted ceilings under steep- 
pitched roofs, longitudinal trusses for vaulted 
ceilings, ceilings with cross or groined vaults, 
steel trusses for vaulted ceilings, octagonal roofs 
with lantern, steel octagonal roofs, domed roofs, 
examples of steel domes, and vaulted conserva- 
tory roofs. The general character of the illus- 
trations is the same as in the preceding chapter. 

The roofs and trusses described in the 33 pages 
of Chapter VI. are those of coliseums, armories, 
train-sheds and exposition buildings. Most of 
these are actual examples selected from those 
previously published in engineering periodicals. 
The analyses of weights are given for the roofs 
of six armories and of one coliseum. Numerous 
references to articles in architectural and engi- 
neering periodicals are given in Chapters I. to 
VI., inclusive, where additional details of roof 
trusses are illustrated. 

Chapter VII., consisting of 32 pages, contains 
data and methods for computing the purlin and 
truss loads and supporting forces or reactions, 
the methods being explained with the aid of 14 
examples. Tables are given containing the 
weights of different roof coverings, rafters, ceil- 
ings, floors and trusses, and of allowances for 
snow and wind pressure. The examples show 
how to compute the roof and ceiling areas sup- 
ported by truss joints of diagonal trusses, as well 
as of other trusses for roof crossings, hipped 
roofs and for other forms of roofs. The compu- 
tations of truss reactions are given in complete 
detail for a number of cases for the benefit of 
draftsmen and builders who have not studied 
mechanics. 

In the 47 pages of Chapter VIII., 30 numerical 
examples are given for the determinations of 
stresses in roof trusses of different types by the 
graphic method. Only simple trusses are used, 
some with inclined and others with horizontal 
upper chords. These examples are preceded by 
a brief but well-written explanation of some of 
the elementary principles of graphic statics and 
their application to the construction of stress 
diagrams. The author is to be commended for 
keeping the stress diagrams free from the mass 
of arrow heads which are sometimes placed upon 
them to find the character of the stresses, but 


which serve to complicate the diagran 
to give any adequate return for :h 
volved. 

Throughout the volume the conten 
stant evidence of good judgment 
tion of material, while painstaking ec», 
in the composition of the text. On 
tions the dimensions are in all cases 
with the exception of the lettering . 
the smaller diagrams, the illustratj»; 
executed. There are 306 illustrations 
cluding 11 half-tone views, or an 
more than one per page. While the 
tended primarily for architects, dra‘ 
builders, it will be found by engin 
worthy of addition to their library as 
reference. The author deserves unsti: 
for the immense amount of labor inv») 
preparation of this work, and it is to b tt 
that it is his last contribution to the li ire of 
his profession. 

The publisher's note, following th: 
states that the volume constitutes only > first 
section of what Mr. Kidder intended to 


complete and comprehensive work on ro Asses 
than had ever before been attempted. sec 
ond section was blocked out before h~= death, 
and is to be put “in hands familiar h Mr 
Kidder’s methods and competent to y out 
the work along the lines he has alresiy jaig 
down.” 

Those who will read the sketch of Mr. \idder'’s 
life, which is inserted after the table of © intents, 
will understand why he was so well fitte) to un- 
dertake the authorship of this book, as well as 


of the “Architects and Builders’ Pocks: Book” 
and several other volumes. He had taken the 
technical course in civil engineering, as well as 


that in architecture, became especially interested 
in the engineering and construction prol.cms of 
architecture, and had an unusual experience in 
his professional practice. The portrait of Mr. 
Kidder appropriately forms the frontispiece, and 
an index is placed at the end to facilitate refer- 


ences to the text. 
This volume is published as Part III. of the 


author’s work on Building Construction and Su- 
perintendence, the titles of Parts I. and II. being 
Masons’ Work and Carpenters’ work, respectively 
All these volumes would be more convenient 
to handle if they were not so heavy on account 
of using very wide margins and thick paper in 
which the fiber is loaded with earthy matter. 


Part III. weighs 2 lbs. 10% ozs., which could be 
advantageously reduced at least 14 ozs. 


DIE ABGEKUERZTE WETTERBESTAENDIGKEITS- 
PROBE DER NATUERLICHEN 
besonderer Beriicksichtigung der Sandsteine, namen- 
tlich der Wesersandsteine. By Prof. Heinrich Seipp, 


Frankfurt A. M.: Heinrich Keller. New York: 
Lemcke & Buechner. Paper; 6% x 10 ins: pp. lH, 
12 plates and eight text illustrations. $2.55 net. 


Exposure tests, or life tests of materials which 
are required to resist weather influences, are 
among the most complex and uncertain of engi- 
neering tests. The long periods of time involved 
in weathering and the uncontrolled variation in 
the attacking forces makes it necessary fur prac- 


tical purposes to employ an artificial short time 
test for weathering qualities. In the case of 
paints the results of such “accelerated” tests can 


occasionally be checked by direct life test. With 
building stones this is far more difficult, as the 
periods of life involved are many times greater 


than with paint; the careful formulation of an 
accelerated test therefore becomes more im- 
portant. Two specific tests are sugges':d by 
Prof. Seipp in the monograph above The 
first is a test involving repeated freezine «' def- 


inite temperature (the sample being firs! satu- 
rated with water), and measuring the |ss 0 


weight, loss of strength, etc. The secon! test 
bases on alternate exposure to carbon © yxide, 
oxygen and sulphur dioxide in the pres ce of 
water. A series of tests by these me! Js 08 


some German sandstones, a diorite, a qu “zite, 
and a sample of Carrara marble, is pres: 4 bY 
the author. The great susceptibility © the 
marble to the chémical attack was we!! <)own, 
confirming the results of experience w > ‘his 
material in exposed situations. 
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Steam Turbines. 
reviewed by Storm Bull.* 
"ES.—By Carl C. Thomas, Professor of 
Sibley College, Cornell Univer- 
Mat w York: ohn Wiley & Sons. London: 
Ss @ Hall, Ltd. Cloth; 5% x 9% ins.; pp. 287; 
folds - 4 other plates, and many text illustrations. 
$8.6 \INES.—Their Development, Styles of Build, 
ges. By Wilhelm Gentsch. ‘Trans- 
German by Arthur R. Liddell. Lon- 
is". “york and Bombay: Longmans, Green & Co. 
~ ne < 10% ins.; pp. 375; 637 figures, mostly in 
os : and four folding plates at end of book. 
$6 
Wit! growing importance of the steam tur- 
bine it to be expected that the literature on 
the subj-ct will increase rapidly. It is a matter 
for consratulation that a book like that by Pro- 
fessor has been produced in this country, 
as it is a thoroughly good one and is a distinct 
addition to the available literature on the sub- 
ject—nt that the book is such a one that it is 
without faults, but there is considerable original- 
ity in the treatment of various of its parts. It 


is very clearly written; it is of a practical nature, 
yet on a thoroughly scientific basis, and it is up 
to date 

The book is divided into ten chapters, of which 
the first six, comprising 150 pages, serve as an 
introduction to the study of the steam turbine. 
This may perhaps seem out of proportion, but 
evidently the author has been of the opinion that 
only in this way would he be able to get the 
proper foundation upon which to build. For this 
purpose a theory of the reaction of flowing fluids 
is given in the first chapter, accompanied by 
examples illustrating the action of steam upon 
turbine buckets. It is very possible that the 
author has gone too much into detail at this 
place, as no engineer should undertake the study 
of steam turbines unless he has already a 
thorough knowledge of both mechanics and hy- 
draulics. The second chapter treats of The Ther- 
modynamic Principles Involved in the Flow of 
Steam, and the third of Graphical Representation 
of Work Done in Heat Transformations. In this 
latter chapter a very satisfactory explanation of 
the temperature-entropy diagram, with numerous 
applications, is given. Calculation of Velocity 
and of Weight of Flow is the title of the fourth 
chapter, in which the application of the tempera- 
ture-entropy diagram to the problem in question 
is further discussed. With the fifth chapter, 
treating of the Velocity as Affected by Frictional 
Resistances, the experimental field is entered, to 
begin with, however, only to show how such fric- 
tional resistances, as found by experiments, affect 
the curve of expansion, etc., as shown on the 
temperature-entropy diagram. The sixth chapter 
describes and gives the results of various experi- 
ments on the flow of steam through nozzles and 
through buckets. Not less than 58 pages are 
filled with the descriptions of the experiments, 
the results of the same and their discussion. 
It would seem that space might have been 
economized here without damage to the book. 
Some of the experiments, perhaps most of them, 
are very interesting and to the point; others, 
however, like those treating of the flow of steam 
through certain kinds of nozzles, the efficiency of 
which everybody knows is and must be very low, 
do not add to the usefulness of the book. The 
Space saved might have been used with profit in 
the amplification of the last four chapters of the 
book, in which the real study of the steam tur- 
bine in taken up. 

The so-called impulse turbine is treated in 
Chapter VIL, and Chapter VIII. is devoted to 
What the author is pleased to call the Impulse 
and Reaction Turbine. The reviewer has already 
had occasion to express the opinion several times 
that the ordinary names, impulse and reaction 
turbines, are indeed very unfortunate, and he has 
insisted that all turbines made use of the reaction 
of flowing fluids, and that, consequently, all tur- 
bine heels are reaction wheels. After carefully 
looking over Professor Thomas’ book, the re- 
Viewer finds that the author means by “the 
impulse of fluid flowing in a channel, without 
chang of pressure,” exactly what the reviewer 
has be \ taught and still believes to be the re- 
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action of a fluid flowing in a channel. It is very 
evident from the choice of names of the two 
classes of turbines that the author is of the opinion 
that it is only in what he calls the “impulse and 
reaction turbines” that the reaction is made use 
of; but the reviewer cannot but think that he is 
right when he states that the real difference be- 
tween the two kinds of turbines is to be found in 
the fact that in one the pressure does not change 
during the passage of the steam through the tur- 
bine wheel proper, whereas it does in the other 
kind. Because of this belief the reviewer has 
proposed to call these two kinds of turbines ve- 
locity turbines and pressure turbines, as indi- 
cating by their names that in the first the steam 
acts only through its velocity, and in the second 
also through its pressure. However, the two 
chapters are otherwise very satisfactory, espe- 
cially because of the numerical examples of com- 
putation of turbines contained in them. 

Chapter X. treats of types of turbines and their 
operation. What there is of it is very good, the 
illustrations being especially good. But it would 
seem that a larger selection, including some types 
of European manufacture, would have added 
value to the book. It would also seem to be out 
of place to quote nine pages of results of experi- 
ments by the Westinghouse Machine Co. on their 
type of the Parsons turbine. The reviewer would 
certainly prefer to see results of tests made by 
disinterested parties. 

The last chapter of the book discusses the 
marine steam turbine, and is perhaps especially 
valuable because of the numerical data regarding 
the use of steam turbines on sea, the efficiency of 
such turbines as compared with that of recipro- 
cating engines, and the illustrations accompany- 
ing these discussions. 

There are a great many misprints in the book, 
but the reviewer has been informed by the pub- 
lishers that this is owing to the fact that the 
first edition had to be rushed in order to get it 
ready for use for one of the classes of the author 
at Cornell University. This fact shows that the 
book was gotten up principally for the purpose of 
serving as a text-book in technical colleges—a 
fact which is also very apparent to anybody 
studying the book. It will serve the purpose of a 
good, solid introduction to the subject of steam 
turbines, but the reader will find comparatively 
little as to what has been attempted or accom- 
plished in this direction in the world as a whole. 
However, as a text-book it is quite satisfactory. 
The only other book in the English language with 
which it could be compared is that of Dr. 
Stodola, and although the book has a much wider 
scope than that of Professor Thomas, yet it is not 
very well adapted to serve as a text-book, espe- 
cially in view of the fact that its translation has 
been done so very poorly. The reviewer is of 
the opinion that Professor Thomas’ book will fill 
a want that has been felt by a great many 
technical educators, and that it will have a large 
sale that will be well deserved. 


The German work by Gentsch, now made avail- 
able in English, is of an essentiaily different char- 
acter from that by Thomas, or, in fact, from any 
book on steam turbines that has yet appeared. The 
reviewer has been familiar with the German orig- 
inal since its appearance, somewhat more than a 
year ago, and he has found it a unique source 
of information as to what has been attempted in 
the various countries of the globe in the line of 
the invention and development of the steam tur- 
bine. The author, because of his intimate rela- 
tions with the German Patent Office, has been in 
a position to thoroughly study the patent records 
of the various industrial nations, and he has so 
made use of this opportunity that the picture he 
presents of the efforts made along the line of the 
invention and development of the steam turbine 
is a very complete one. His descriptions are 
always accompanied with illustrations, so that 
the worker in this line will find an amount of 
material which it would be very difficult to get 
in any other way. Even a casual reader of the 
book cannot help getting the impression that an 
astonishing amount of energy and inventive effort 
has been expended in developing this the young- 
est of all heat motors. He will also find a large 


number of crude and-misguided ideas carried out 
in various of the designs discussed in the book. 
But it is one of the merits of Mr. Gentsch’s book 
that a student or worker in the line of steam 
turbine design will find in it not alone the suc- 
cessful designs, but also those ideas which prac- 
tice and theory have shown to be worthless. The 
fact is that Mr. Gentsch not only describes the 
various inventions and designs, but also accom- 
panies these descriptions with a very scorching 
criticism, although the language used is moderate. 

To give an idea of the comprehensiveness of 
the book, the titles of its chapters ought to be 
-given, but as these number 24, the space of an 
ordinary review would hardly suffice if an in- 
structive commentary should be given for each 
one. The book is of such a comprehensive nature 
that there is hardly a feature of the modern 
steam turbine which does not find its adequate 
treatment. The book is, however, of a popular 
nature, so that it cannot take the place of such 
books as those of Dr. Stodola and of Professor 
Thomas. In fact, it is almost impossible to find 
a mathematical formula in the book, so that al- 
most anybody interested in the subject of steam 
turbines will be able to understand it and profit 
by it. 

One of. the most interesting features of the 
book, at least to the reviewer, is the classifica- 
tion of steam turbines, which the author has 
carried out very fully. It is m this book that 
the names “pressure” and ‘velocity turbines” are 
found for the first time, and the reviewer is of 
the opinion that Mr. Gentsch’s classifieation is a 
thoroughly logical one and that the names are 
very appropriate. However, as the author him- 
self remarks in his preface, it is not to be ex- 
pected that the classification of the individual 
types of turbines, as given in the book, should be 
found entirely correct in the future, because there 
is at the present time not enough accurate knowl- 
edge about the action of the steam in passing 
through the various guide and turbine wheels. A 
large amount of experimental data must be ob- 
tained before any definite conclusions can be 
drawn as to the class to which certain turbines 
beicng. 

It is hardly necessary to state that the transla- 
tion of Mr. Gentsch’s book is a very welcome 
addition to the technical literature in the English 
language. Taking it altogether, the translation 
has been very well done. It is true that the 
original is written véry clearly, and consequently 
the work of translating it has been comparatively 
easy; nevertheless, a good translation is always 
something to be praised, as the examples of the 
opposite kind are very numerous. The reviewer 
has found some mistakes, but not of a very seri- 
ous nature, and at other places a too literal 
translation has been attempted. But in a book 
covering some 370 very large pages it would be 
too much to expect to find no faults or errors. 

Both print and paper in the translation are 
very good; however, not so good as in the original, 
which is exceptionally good in these respects. 
In comparing the illustrations (of which there are 
637), it is also very evident that the paper in the 
original is of a better quality, at least for illus- 
tration, than that in the translation. However, 
comparing the latter with American books, there 
is no question but that it is fully up to the aver- 
age. The price, $6 net, is also a very moderate 
one; it is, in fact, considerably lower than that 
charged for the average American book of the 
same size, and at the same time so profusely 
illustrated. Because of all of the above enumer- 
ated facts it is to be hoped that the book will find 
an extensive sale among American engineers. 


> 


GESCHICHTE DER GROESSTEN TECHNISCHEN ER- 
FINDUNGEN.—By Franz Marie Feldhaus. K&Btz- 
schenbroda and Leipzig, Germany: H. F. Adolf Thal- 
witzer. Paper; 4 x 6 ins.; pp. 68; 13 figures in the 
text. Paper; ™ Pf.; cloth, 80 Pf. American price, 20 
cts. and cts., respectively. 


A series of very brief historical notes on the 
early development of some of the most important 
inventions—the compass, fire-arms, printing, 


water wheels, wind mills, the steam engine, the’ 
railway, the velocipede, navigation, diving appa- 
ratus, aerial navigation. In several instances the 
notes are too sketchy to be of value. 
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Refrigerating Machinery. 
Reviewed by J. C. Bertsch, M. Am, Soc. M. E.* 


MODERN REFRIGERATING MACHINERY.—Its Con- 
struction, Methods of Working and Industrial Appli- 
eations. A Guide for Engineers and Owners of Re- 


frigerating Plants. By Prof. Hans Lorenz, Ph. D., 
Principal of the Institute for Technical Physics, Gét- 
tingen University. Authorized Translation from the 
Third German Edition by Thomas H. Pope, B. Sc., 
Lecturer in the British School of Malting and Brew- 
ing, Birmingham University; with Chapters on Amer- 
ican Practice in Refrigeration, Insulation, Audi- 


torium and Other Cooling, by H. M. Haven, 8S. B., M. 
Am. Soc. M. E., and F. W. Dean, S. B., M. Am. Soc. 
M. E New York: John Wiley & Sons. London: 

Chapman & Hall, Ltd. Cloth; 5% x 9% ins.; pp. 396; 

tables, and 271 figures in the text. $4, net. 

This book is based on “Neuere Kuehlmasch- 
inen.”” Prof. Lorenz is one of the foremost 
writers on Artificial Refrigeration. His many 
contributions to the Journal of the Society of Ger- 
man Engineers (Zeitschrift des Vereins Deutscher 
Ingenieure) and to the German Journal of Re- 
frigeration (Zeitschrift fuer die gesammte Kaelte 
Industrie) are considered authoritative. 

With the first German edition of his work, 
which appeared in 1896, and which was trans- 
lated in French in 1897, he made a great hit. 
The second German edition, revised and much 
enlarged, appeared in 1898, and the third edi- 
tion in 1901. It is to be wondered that an Eng- 
lish translation was not undertaken much 
sooner, as all German editions have been well re- 
ceived by the profession, and especially by the 
engineers and managers of refrigerating plants, 
for whom the book was expressly written. The 
success of this book must be attributed to the ac- 
knowledged competency of the author as well as 
to the fact that mathematical treatment is strictly 
eliminated. Of the large number of good books on 
artificial refrigeration, many are written under 
the presumption that the reader knows all the 
fundamental principles and is a master of 
mathematics. Consequently, such books are of 
no value to the “men in overalls,’”’ of whom only 
a few went through college. The authors of a 
second number of books on refrigeration do not 
consider it necessary to know the why’s and 
wherefore’s of certain subjects, but simply 
give an account of what has been accomplished 
in the construction of refrigerating machinery. 
But what is most needed on this subject is a book 
in the hands of the operating engineer which will 
enable him to learn and to understand the under- 
lying principles and chemical and physical prop- 
erties of the materials he has to handle, and 
which will give him all the information needed 
for the successful operation of the machinery and 
apparatus in his care. Such a book is the one 
before us. 

The critics of the first German edition were 
surprised that an author who fs engaged mostly 
in theoretical work could write a book of so 
much practical value. But in his second edition 
the author made the statement that in machine 
construction he is strictly against all that kind 
of theory which cannot be controlled or demon- 
strated by practical experiments, and that he, 
on the other hand, considers purely empirical 
rules not only very expensive and of no value, 
but most dangerous for an industry, the success 
of which depends entirely upon the knowledge of 
physical laws and methods. Working upon such 
a sound basis, the author combined in his work 
his mastery. of theory with the results obtained in 
actual practice, and the product of his labors 
is indeed a compendium for the student as well 
as for the practical operator of refrigerating ma- 
chinery. While the author limited himself to 
European conditions which came within his own 
experience, his work is, nevertheless, with the 
exception of the chapter on Ice-making, of much 
value to everyone interested in refrigerating ma- 
chinery. 

The book is systematically arranged in ten 
chapters, and the matter is treated in a clear 
and concise manner. Examples are used to dem- 
onstrate the application of the rules, and by this 
method, together with the great number of fine 
illustrations, even the inexperienced reader can 
find advice without waste of time. The metric 
system of weights and measures, as used in the 
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German editions, is converted into the system 
customary in this country, so that no calculations 
are necessary. 

Professor Lorenz first explains the principles 
of the theory of heat in such a plain manner 
that only careful reading is necessary to under- 
stand the subject fully. Treated without the use 
of mathematics, this chapter is very valuable to 
all those whose mathematics do not extend be- 
yond elementary arithmetic only. In the second 
chapter the author treats of the different 
methods of producing cold, considering only the 
practical methods of the present time. The cold- 
vapor machines, which are exclusively used to- 
day, are divided in three groups, which are: The 
compression machines, handling either ammonia, 
carbon dioxide or sulphur dioxide; the absorp. 
tion machines, handling ammonia exclusively, 
and the combined compression and absorption 
machines, also for ammonia only. After a brief 
description of these three groups, there follows a 
description of the chemical and physical proper- 
ties of the most important refrigerants, the rela- 
tive value and cold-producing power of each at 
different temperatures being set forth by tables 
and examples. Then follows a comparison of the 
energy required by the compression and absorp- 
tion systems at different temperatures, and fin- 
ally are shown the engines for driving the cooling 
machines, and the general arrangement of cool- 
ing plants. 

Chapter III. is devoted to the construction of 
the compressors and their appurtenances. Only 
the horizontal double-acting compressors are 
considered, because every other type is excluded 
from the European practice. The “Linde” type 
of compressors dominate, and every detail of 
valves, stuffing boxes, regulators, traps and 
separators is described and illustrated. The 
carbon dioxide, commonly called “carbonic 
acid,”” compressors of different make are fully 
treated, also the sulphur dioxide, or ‘“Pictet” 
compressor. A description of the method of test- 
ing compressors with the indicator concludes this 
chapter. After showing what the provisions for 
connecting an indicator to the compressor should 
be, the many faults of a compressor as found by 
the indicator are explained by indicator cards, 
and the computation of required horse-powers is 
shown by examples. 

Chapter IV. deals with the apparatus giving 
out and taking up heat. After describing the 
action of the condensers in general, and the in- 
fluences of saturated and dry air, the submerged 
and atmospheric condensers are shown in detail. 
Then are explained the different types of cooling 
towers and evaporators, and finally the coolers 
and brine tanks with fittings and connections are 
described. 

The absorption system is briefly described, and 
practical dtrections for its operation are given in 
Chapter V. With Chapter VI. begins the de- 
scription of actual refrigeration. The different 
methods and apparatus for cooling liquids are 
first treated. The cooling of water, brine, milk 
and beer is explained by practical examples, 2nd 
among the illustrations the careful observer will 
find the origin of some American patents for con- 
structions used and published for many years in 
Europe. 

Chapter VII. is also important, as it ex- 
plains the laws of air-cooling, taking into con- 
sideration the humidity and natural or artificial 
circulation of the air. For different purposes the 
direct and indirect cooling systems, as well as 
the tube-coolers and wet surface and spray- 
coolers, are compared. Much practical advice is 
also given with reference to the proper selection 
of insulating material. This chapter is con- 
cluded with calculations for the cold required for 
air-cooling, taking into account ali the losses by 
ventilation, doors and windows, illumination, and 
persons engaged within the rooms to be cooled. 

Chapter VIII. is devoted to the manufacture 
of ice, to freezing processes for mining operations, 
and to artificial skating rinks. The European 
method of making fce by the can system differs 
from the American method so greatly that a 
practical application can not be made, and out- 
side of gaining knowledge of the construction of 


ice plants abroad, little benefit can bh. 
from this part. The manufacture of j:. 
ship is interesting, but the treatme 
manufacture of plate-ice is of no bey, 
ever. The author states that this syst 
making is seldom carried out in Europe, 
references on this subject are even n et 
inasmuch as it is stated that the plat: 
tains “all the impurities of the wate, 
particular, is rendered turbid by a lare. 
of small air bubbles.” The America), 
proves just the contrary, as the cle. 
purest crystal ice is made in this count; 
plate system. 

The distillation of water for ice-y, 
practically not treated at all, the only ; 
to this subject being the mention of 4 
evaporator without the use of a vacuun 
is altogether impracticable for our ¢) 
The freezing process, as applied to shat 
known as the “Poetsch process,” is {| 
scribed, and the practical application 1, 
plained by a calculation of freezing th. ind 
for a shaft 15 ft. in diameter and 150 : 
The 1% pages devoted to an artificial sk; 
give no more than a mere idea of what a <\ .:j; 
rink consists of. 

Chapter IX. is devoted to the producti. ind 
application of cold at very low temper:ti: 
primarily to the liquefaction of air. W)); 


subject is of little practical value to those sook- 
ing advice in practical refrigeration, it is \ery 
interesting, and marks the climax in the t of 
producing cold. First are described the early at- 
tempts of Pictet, Olszewski, and Dewar to |ijuefy 
difficultly condensable gases for the production of 
temperatures as low as — 300°, which were 
needed for the preparation of some chemically 
pure substances. Pictet’s sulphur dioxide process 
for the liquefaction of oxygen is fully explained. 
Then follows Olszewski’s and Dewar's ethylene 
process for the same purpose, giving account of 
the efficiency of both methods, and the energy 
required for the production of one pound of 


liquid oxygen. Finally Prof. Linde’s process and 
apparatus for liquefying atmospheric air is de- 
scribed and illustrated in its several stages. It is 
very interesting to learn of this process, by which 
no cooling agent other than cold water for ab- 
sorbing the heat of compression is used, and 
which is based solely on deviations from the laws 
of Mariotte and Gay-Lussac. Besides the import- 
ance of the Linde process for the separation of 
the two constituents of the air by mechanical 
means, the reasons why such liquefied gases can- 
not find an industrial application are also ex- 
plained, and after a careful study of this sub- 
ject one can easily understand why the so-!much- 
talked-of Tripler’s air bubbles had to burst. 
With the concluding chapter the author had 
to set aside his aim to treat the subject without 


the use of mathematics, and he therefore hopes 
only that this chapter may be welcome to some 
of the readers. The subject, “Determination of 


the Yield of Cooling Machines,” is of special 
value to refrigerating experts and builders of 


cooling machines. With the continually increas- 
ing competition this machinery is sold under cer- 
tain guarantees with reference to the yield and 
economy of a complete installation. As these 
guarantees, especially for large plants, often con- 


tain very precise stipulations as to efficiency, fuel 
consumption, etc., a more precise test of the ap- 


paratus than was formerly employed is necessary. 
This chapter begins with an explanation of why 
the measuring of the work done by the refrigerat- 
ing machine by means of the ice-production is the 
most imaccurate of all methods. But as ‘hesé 
means have always been considered as the © ‘est, 
the author points out that by this method a -reat 
amount of cold actually produced is never &c- 
counted for, and where it is attempted, it but 
mere guess work. To take care of ali con’) °ns, 
and to guard against possible errors, specia! (0!- 
ing methods for ascertaining the correct »' | of 
cooling machines are described. Then folloy ‘he 
determination of the cooling effect at co ‘int 


temperatures, which is explained by 
after which is giveri a description of the \orl- 
metric investigation under stable cond: \0ns. 
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ia) device . measuring and regulating the sodium (common. salt). This solution, the Furnaces,” which is taken from a paper by Mr 
pang” ae iter and cooled brine are illus- authors state, may be cooled either by direct ex- James Gayley, and which gives the results ob 
flow 0 


application explained. As all of 
. form mathematical problems, 
tical operators of this class of 
but very little, this chapter is of 
hem. 
work as a whole, Prof. Lorenz 
his promise to furnish a descrip- 
European practice, which he has 
_voring one or the other systems 
but simply stating what improve- 
4 made in Germany, France and 


trated, and th 
these calcula’ 
of which the . 
machinery 
little value 
Considerin: 
has made &' 
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can Practice Refrigeration,” which forms an 

endix of eight chapters to the work of 
pe Lorenz. From the title, as well as the 
niet a brief description of the salient fea- 

— frigerating practice in the country 
tures Of re'r's 
would be expected. But one is badly disappointed 
by finding arrangements described which are en- 
tirely out of date, and by missing many subjects 
which are truly salient features of the latest 
American practice. Chapter I. explains the dif- 
ferent methods of refrigeration in a concise man- 
ner, but the illustrations used show plainly that 
the authors favor a certain combination of appa- 
ratus, which is a vertical machine and a con- 
denser with bottom inlet and a form of liquid 
outlet, which even the originators abandoned 
some time ago. The reviewer is of the opinion 
that the writer of a book which is designed to be 
of benefit to all interested parties should be im- 
partial in the selection of the matter, lest his 
work become a mere catalogue. This holds good 
for the description as well as for the illustration 
of a subject, and more so with reference to sys- 
tematic diagrams. The condenser shown in the 
five diagrams of Chapter I. is a has-been con- 
struction, and if the compressor shown in these 
diagrams represents the American practice a 
glance at the records would inform the authors 
that the latest practice favors the horizontal ma- 
chines. 

Chapter II. is devoted to the refrigeration of 
compartments, giving the temperatures needed 
for different purposes, warehouse capacities, pip- 
ing and refrigeration required, and results of 
government investigations with reference to the 
preservation of perishable goods. This chapter 
gives many practical dwita on each subject 
treated, 

Chapter III. deals with the insulation cf rooms, 
explaining first the generat principles .f con- 
struction, and then showing different types of 
insulation as employed in actual practice. Next 
is treated the design of insulations, beginning 
with a table of the heat conductivity of many 
materials, according to the experiments of Peclet, 
and a table of types of insulations by John Starr. 
For the design the authors adopted the German 
method for obtaining the heat loss through vari- 
ous types of construction, as given by Prof. J. H. 
Kinealy in his book, “Formulas and Tables for 
Heating.” This method cannot be criticised as 
far as thoroughness is concerned, but it is too 
complicated for ready reference, and the equa- 
dons employed forbid use by the practical engi- 
heer. C. P. Paulding’s “The Transmission of 
Heat Through Cold Storage Insulation” gives a 
much shorter method for the design of insula- 
tions, and the examples there illustrating the ap- 
plication of the formulas make the matter clear 
to those who cannot handle mathematics. 

Chapter IV. treats can ice-making in a rather 
incomplete manner, and is altogether too short 
to be of any value. Iece-making is the larger part 
of the refrigerating business in this country, and 
while the suthors have furnished some data on 
piping, refrigeration, temperatures and time re- 
quired for the cooling of compartments, nearly 
nothing is given for ice-making. The descrip- 
ion of the can-ice system consists of a few gen- 
fral remarks and a Uist of the standard sizes of 
lee cans. Chloride of calcium brine is named as 
the freezing solution “usually” employed, whereas 
the general practice is the use of chloride of 


‘ brine coils are never used. 


pansion, or brine coils, in spite of the fact that 
The purification of 
the water for can-ice making is also dismissed 
with a few remarks only, and no constructions or 
data on distilling apparatus are given. The chap- 
ter is concluded by a description and illustration 
of the ‘Lillie’ vacuum evaporator for obtaining 
the highest economy in distillation. 

Chapter V., with a little over one page of read- 
ing matter, covers the plate-ice system in even 
more general terms than the can system. No di- 
mensions, proportions or any other data are given, 
and the illustration of ‘‘a typical American plate- 
ice tank" shows the brine system of the late 
David Smith, which system was one of the 
earliest attempts in plate-ice making, and has 
been discarded about fifteen years ago as un- 
successful. Reference is made to the economy 
of a more recent system, without giving any 
construction data, or even the name of the 
builders, which is the Carbondale Machine Co. 
As the development of the plate-ice system is 
wholly American, and of the greatest interest to 
ice manufacturers, it is to be regretted that the 
authors seem to know nothing about the details 
of construction and proportions of plate-ice 
plants, as well as of the different plate-and- 
block systems in actual practice for a number 
of years, and of which the Rassbach system, as 
installed in great number by the Vilter Mfg. 
Co., of Milwaukee, Wis., is one of the latest. 

Chapter VI. is devoted to the description of 
refrigerating machines, and begins with explain- 
ing the unit of refrigeration, which is given as 
the equivalent of 284,000 heat units, instead of 
288,000 B. T. U., the now adopted and correct 
figure. The description of the several types of 
compression machines consists merely of cuts 
from the catalogues of the York Mfg. Co., Frick 
Co., Fred W. Wolf Co. 1nd De La Vergne Machine 
Co. The absorption machines are represented by 
illustrating the system of the Carbondale Ma- 
chine Co., which is called “the typical American 
absorption machine.” The “Stratton” and “V.3t" 
systems are not mentioned, in spite of the fact 
that the greater number of absorption machines 
in use are built on these systems. 

The ammonia condensers are summarily dealt 
with by stating that the atmospheric, double 
pipe, enclosed and submerged types are in use, 
of which the first three are illustrated by cuts 
from catalogues. Nothing is mentioned about 
the sizes and relative merits and efficiencies. 
The same is the case with brine coolers, of which 
the shell type and double pipe type are illus- 
trated. This chapter is concluded by remarks on 
“pipe joints, flanges, valves and accessories.” 
The authors state: “There are practically only 
two suitable types of pipe joints for ammonia, 
the gland and the De La Vergne types.” From 
this it would seem that the authors either do not 
know anything but De La Vergne types, or wil- 
fully attempt to misrepresent the American 
practice, which includes the time-honored Boyle 
Union, the Litharge and glycerine- joints, the 
Wolf, Vilter, Arctic and Hercules types of pipe 
joints, each of which has stood the test for years 
as being just as good as the De La Vergne type. 
The same can be said of the expansion valves, 
relief valves, oil traps, separators and liquid re- 
ceivers, of which the authors give no informa- 
tion. 


Chapter VII. is devoted to “Air Cooling”; but 
as the different systems are simply enumerated 
and no further data given, no benefit can be 
derived from its contents. The refrigeration re- 
quired for cooling auditoriums and chocolate fac- 
tories is estimated, and, ‘‘owing to the lack of 
experimental data,” all conditions are assumed, 
which, of course, excludes the results from being 
called “practice.” 

Chapter VIII. deals with special applications 
of refrigeration. Pipe line refrigeration, fish freez- 
ing, water cooling, marine and hotel refrigera- 
tion, and other applications are passed with 
general remarks, without giving any data con- 
cerning American practice. The only item of 


practical value is the “Drying of Air for Blast 


tained by practical tests made at the Isabella 
furnaces of the Carnegie Steel Co. If all subjects 
had been treated likewise, the author's work 
would certainly be welcome as the “American 
Practice of Refrigeration,” but in the present 
shape it is at a great variance with its title 
An appendix contains the tables usually found 
in the catalogues of the ice machine builders. 

The publishers have done their duty by giving 
the book a handsome appearance, and it is to be 
hoped that in future editions the “American 
Practice of Refrigeration” will be brought much 
nearer to the characteristics of Prof. Lorenz's 
work, which are impartiality and copiousness of 
practical information. 


METHODES ECONOMIQUES DE COMBUSTION DANS 
LES CHAUDIERES A VAPEUR.—By J. Izart. Paris, 
France: H. Dunod et E. Pinat (49, Quai des Grands 
Augustins). Paper; 614 x 9% ins.; pp. 213; text illus- 
trations and tables. 7 fr. 50; American price, $2.25 


The author aims to present a descriptive and 
didactic survey of the whole subject of combus- 
tion in boiler furnaces. More specifically, his 
theme is Operation of Boiler Furnaces, intro- 
duced by a discussion of the phenomena of com- 
bustion and heat losses in boiler furnaces. Ex- 
cluding all matters relating to furnace construec- 
tion and the working of boilers, the text presents 
all other considerations which affect fuel econ- 
omy in the boiler plant. This includes notes on 
the selection, storage and handling of fuel; on 
firing, with pvincipal regard to automatic 
stokers; on regulation of air supply; on recovery 
of waste heat by superheaters, economizers, pre- 
heating of the air, etec.; and on continuous con- 
trol of the fire-room, by metering water, steam 
and coal, recording draft and temperatures, ob- 
serving density of smoke, and analyzing the 
chimney gases. A valuable series of tiles, 
some 55 in number, is appended. 


RECENT and STANDARD 
BOOKS 


TAYLOR.— Practical Cement ‘Testing. 
6x9 ins., 330 pages, 142 illustraticns, 58 


FALK.—Cements, Mortars and Concretes. 
Cloth, 6 x 9 ins., 184 pages.................... $2.50 


GILLETTE.— Handbook of Cost Data, 
Pocketbook size, 622 pages, illustrated. 


Flexible leather .................. $4.00 
GILLETTE.—Rock Excavation. 
5x74 ins., 484 pages, 56 figures............ $3.00 


KINDELAN.—The Trackman’s Helper. 


Revised Edition, 350 pages, 24 tables and 64 
illustrations 


LOVELL.—Practical Switch Work. 
Tenth Edition, 174 pages, 25 illustrations; 
BERG.-American Railway Bridges and 
Buildings, 
706 pages, 244 illustrations.................. $3.50 


SMITH.—Maintenance of Way Standards 
on American Railways. 


567 pages, 169 plates. Illustrated .......... $2.50 
SMITH.—Standard Turnouts on American 


Railroads. 
41 pages, 20 illustrations 


Timber Test Record, 
57 pages, 20 tables, paper........... ....... $0.50 


FISH.—Mathematics of the Paper Loca- 
tion of a Railroad 
$0.25 
| Curves for Practical 
Trackmen. 
In preparation. 


Catalogues and descriptive matter furnished 
upon request. 


The MYRON C, CLARK Publishing Co. 
' 21 Park Row, New York 
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ENGINEERING LITERATURE. 


Apr 


Electrical Books. 


Reviewed by H. H. Norris.* 


STANDARD TELEPHONE WIRING.—For Common Bat- 
tery and Magneto Systems. A Hand-Book for Tele- 
phone Men, Containing Diagrams of Circuits for 
Straight Lines, Party Lines, Plans, Sub-Stations, 
Private Lines and Intercommunicating Systems, with 
a Brief Description of the Apparatus Used and Rules 
of the Fire Underwriters. y James F. Fairman. 
New York: McGraw Publishing Co. Leather; 4% x 
7 ins.; pp. 91; 74 figures in the text. $1, net. 

THE WIRING HAND-BOOK.—With Complete Labor-Sav- 
ing Tables and Digest of Underwriters’ Rules. By 
Cecil P. Poole, M. Am. Inst. E. E. New York: Mc- 
Graw Publishing Co. Leather; 4% x 8% ins.; pp. 85; 
61 figures, mostly in the text, and 32 tables. $1, net. 

THE MANAGEMENT OF ACCUMULATORS.—A Practi- 
cal Handbook. By Sir David Salomons, Bart., M. A., 
Assoc. Inst. C. E., M. Am. Inst. E. B., etc. Ninth 
Edition, Revised. An Edition mostly rewritten, of 
Volume I. of “Electric Light Installations and the 
Management of Accumulators.’’ New York: D. Van 
Nostrand & Co. London: Whittaker & Co. Cloth; 
5 x 7% ins.; pp. 174; 38 illustrations, partly in the 
text. $2.50, net. 

ALTERNATING CURRENTS.—Their Theory, Generation 
and Transformation. By Alfred Hay, D. Sc.. M. I. 
E. E. New York: D. Van Nostrand Co. Cloth: 5% x 
8% ins.; pp. 291; 178 figures in the text. $2.50, net. 

ELECTRICITY METERS.—A Treatise on the “General 
Principles, Construction and Testing of Continuous 
Current and Alternating Current Meters, for the Use 
of Electrical Engineers and Students. By Henry G. 
Solomon, Assoc. M. Inst. E. E. London: Charles 
Griffin & Co., Ltd Philadelphia: J. B. Lippincott 
Co. Cloth; 6% x 9% ins.; pp. 323; 307 figures in the 
text. $5, net. 


Mr. Fairman’s book contains a large number 
of diagrams for installing and connecting all 
kinds of telephone circuits. The book is intended 
primarily for telephone wiremen, and it appears 
to be well adapted to their work. The diagrams 
do not cover central station wiring, but merely 
that at the subscribers’ stations. A short intro- 
duction contains elementary information regard- 
ing the construction of the several pieces of ap- 
paratus which comprise a subscriber's outfit, and 
this is followed by a short description of line 
work and wiring requirements. Then follow 
numerous diagrams which cover a large variety 
of subscribers’ circuits, including both the com- 
mon battery and the magneto systems. The book 
closes with an abstract from the Fire Under- 
writers’ rules pertaining to teleplHdne installa- 
tions. 


Mr. Poole has arranged in convenient form a 
number of useful diagrams and tables to facili- 
tate the work of installing wires for electric 
light and motor service. A certain amount of 
elementary instruction concerning the laying out 
of circuits and the determination of the proper 
sizes of wire forms the introduction to the book. 
The intention has been to facilitate the actual 
work of calculation by the introduction of 
graphical plans and tabular arrangements of 
data. The author clearly points out the differ- 
ence between alternating and direct current wir- 
ing, and includes formulae for calculating the 
pressure drop in all cases. These formulae are 
not explained, for the reason that to a person 
not familiar with the theory such explanation 
would be useless, while to anyone already ac- 
quainted with the theory it would be superfluous. 
A large variety of diagrams cover all kinds of 
connection for transformers, motors and meters. 

An appendix contains a digest of the Under- 
writers’ rules regarding inside wiring, and an- 
other contains a collection of many useful for- 
mulae. One of the most valuable features of 
the book is a collection of 32 tables, printed on 
folding sheets of tough paper. By the use of 
these a great deal of tedious calculation may be 
saved. 


SALOMON’S MANAGEMENT OF ACCUMU- 
LATORS. 

Although extremely simple in mechanical con- 
struction, the electric accumulator, or storage 
battery, requires the most careful handling in 
order that injurious chemical reactions between 
the plates and the acid may not take place. The 
rate of charging and of discharging must be 
regulated in such a way that the desired chemical 
changes may be brought about by the current 
without unnecessary waste of energy; that is, 
with greatest possible efficiency. Storage bat- 
teries form a most important adjunct to light- 
ing and railway power-plants, and they are also 
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used in large numbers for many smaller but im- 
portant applications. It is therefore highly de- 
sirable that the users of these batteries have at 
hand a clear and condensed treatise covering the 
principles involved in properly caring for them. 
Such a book is this recent one, by a most eminent 
authority on the subject. 

The plan of the book is entirely practical, only 
the most elementary chemical theory being in- 
troduced. At the same time the reasons for the 
various statements are given, so that the in- 
structions are more than mere rules, and the 
book is very readable, even to persons not di- 
rectly interested in the subject. The introduc- 
tion treats briefly of the important features of 
an electric lighting plant, in order to place before 
the non-technical reader one of the important 
fields of storage battery application. In England 
this is its most important field, the electric rail- 
way being a comparatively recent development. 
Following the introduction, a valuable chapter 
contains descriptions and illustrations of a num- 
ber of English, German and American cells, in- 
cluding central station, automobile and portable 
types. The remainder of the book is devoted to 
working instructions for installing and operating 
storage batteries. 

The matter of setting up cells is properly con- 
sidered important enough to occupy an entire 
chapter. If the directions here given are closely 
followed, the battery will be prepared for charg- 
ing without danger of injury. Two chapters are 
given to the operation of the battery, the one on 
charging being very complete and instructive. 
The closing chapters deal with battery troubles 
and testing; they contain many practical remarks 
based upon actual experience. 4 

The book is to be commended to all users of 
storage batteries of any form. It is unconven- 
tional in style, but accurate in statement, and 
it is well indexed for ready reference. 


HAY’S ALTERNATING CURRENTS. 


The theory of operation of alternating current 
machinery and circuits is one which is difficult 
to treat clearly and briefly. Such a treatment 
should be practical, and at the same time it must 
be correct from the physical and mathematical 
standpoints. A number of excellent books upon 
the subject have already appeared, but there is 
still room for more. Development in the appli- 
cation of alternating currents is the order of the 
day, and books must be constantly rewritten if 
they are to be kept in touch with modern 
progress. The available books on the subject 
may be divided into two general classes—those 
treating of the theory and those dealing with 
actual machines. In some cases the subject is 
viewed from both standpoints, and that is true 
of the very excellent book by Mr. Hay, although 
he gives very little actual description of ma- 
chines. The book is not systematically arranged, 
but by means of the complete index, table of 
contents and list of illustrations it is easy to 
locate any particular subdivision of the subject. 

The profitable reading of the book requires a 
familiarity with the various machines and other 
devices treated. The reader must also have a 
good working knowledge of elementary mathe- 
matics through the calculus. The latter, while 
not absolutely necessary in following the discus- 
sion, is used several times, and it will facilitate 
the understanding of the text if the reader has at 
least a slight knowledge of both differential and 
integral calculus. From these statements it is 
evident that the book is apt to prove useful to 
the practitioner who wishes to refer to the prin- 
ciples underlying the performance of machines, 
and it would serve as an excellent text-book to 
accompany any advanced laboratory and lec- 
ture courses in electrical engineering. 

The first three chapters contain the introduc- 
tion to alternating current theory. In this sec- 
tion the laws of the flow of alternating currents 
through inductive, capacity and resistance cir- 
cuits are given clearly and with the aid of alge- 
braic and graphical illustrations. Various con- 
nections of impedances in parallel and serfes are 
discussed and analytical problems are solved to 
show the application of the laws. The produc- 
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READY AT LAST 


ENGINEERING WORK IN 
TOWNS AND SMALL CITIES 


By ERNEST McCULLOUGH, M.\\.s.E 


Consulting Civil Engineer, Chicago; formerly Con- 
sulting Engineer, Merchants’ Association, San 
Francisco; lately Engineer, Municipal Eng. and 
Cont. Co., Chicago, etc. 


Author of “The Vrooman Act’; ‘Municipal Public 
Works”; ‘The Business of Contracting,” ete. 


We advertised this book last year but the author 


has busied himself rewriting it and his ideas grew 
until he made it a complete manual! of Municipal 
Engineering for towns and small cities. Engineers 


in paces of less than 20,000 will come to regard it 
as being as necessary as Trautwine. 


It contains over twenty-five valuable full page 
tables and diagrams, with many drawings of details 
of things needed in street and sewer work, etc. It 
contains a chapter on specifications for strect, sewer 
and water-works construction, with many valuable 
hints and practical kinks. 


It has two chapters on how to preserve maps, 
notes and plans; how to index them, how to fur- 
‘nish certificates of surveys, etc., and instructions 
for a model system. It has a chapter on field work, 
and of these three chapters one engineer writes, who 
has read the MSS.: “I would have given many dol- 
lars when I started in business for just such infor- 
mation and hints. These chapters are as valuable 


to engineers in private practice as tg city engineers.” 
The author says that he has borne in mind the fact 
that the majority of city engineers in stall places 
are in private practice. There is a valuable chapter 
also on Engineering Data, which will enable the 


man in the small place to do much of the designing 
that falls to the lot of the City Engineer. 


When the book was started it was to be princi- 
pally a general discussion with a few fac's for en: 
gineers. We advertised a paper-bound ©) tion and 
we advertised for $1.25 a cloth-bound ediiion. The 
book is twice as large as we anticipate! and the 
paper-bound copies are withdrawn. No more orders 
for them will accepted. 


After May 1st, 1906, the price of the ©! ‘h-bound 
copies will be two dollars. Until then »: will rv, 
ceive orders for a limited number at $1.29. provid 
the orders come direct to us. We canno' 
through dealers at that pricé. The bo 
twenty chapters full of meat and no pa’ '°& iver 
ever. Your money back if you do not |\!» ‘he 
and return it within ten days in good co” ‘00. 


By the Same Author: : 
The Business of Contracting. Paper bow! 5 ct 
A Book Praised by the Leading Technics’ Papers. 


Technical Book Agency, P. 0. Box, 691, (ago, Ill 


5 
| | 
3 
4 
4 
‘ 
pag 
T+ 
he 
pow 


Vol. LV. *o- 15 SUPPLEMENT TO ENGINEERING NEWS. 
431 


— 
the standard of alternator is described and _ electricity meters. The latter in this country are 
sjustrated in detail, with sketches showing ordinarily referred to as watt-hour meters JO 
3 of the yariations in construction. The pere-hour meters and integrating tt 
turbo-alterna sa he importance of the general subject o - d 
ad «follows a § description of alternator arma- tricity meters may be inferred from f anitary cence al 
ture windins immediately following this are a the value of the electrical energy En ineerin 
a number of "7 a a the calculation country each year amounts to over $100,000,000 g g 
ton clea a by meter and in small 787 pages, 120 figures, 40 full- 
-_ | quantities, the reliability page half-tone plates. Cloth, $7.5¢ 
whapter 0D -nator performance describes the and accuracy of th i 
th mo. f. with at of varying power factors. A consumer of the ene ae unt of the Chemical Substances 
trea’) nt of transformers and induction largely used in power pag 
up simite = res, strated, cloth, $4.00. 
motors follo ne alternator chapter. The best to determine the daily VON BEHRING. The St 
; parts of the k are those which deal with the energy output, so that y and annual _ berculosis Suppression of Tu- 
q an alternator as a synchronous the output 12mo, vi+ 85 pages, cloth, $1.00. 
- rotary con\ r. Such topics as the theory of safe to say that the n aac agabdion From a Sanitary Standpoint. 2d editi 
umber of electricity meters Seo. 200 . 2d edition, revised. 
aa single-phase induction motors, the voltage ratio in use must be counted by th i a 
and heating rotary converters and the por- thousands. The presence of this net. 
Pe q formance of | yphase induction motors are given ket explains the reason for the activit f ms HAZEN. The F 
great deta’! and in a very satisfactory manner. ventors and manufacturers in produci Supplies 
The — is is types of meter. g so many revised, 8vo, vill + 821 pages, cloth, 
‘o say, the formu rom the trigo- Mr. Solomon has in hi ! 
nometrical relations of the vectors representing meters produced a work 
various »iternating ‘The every one. who buys or sells electrical ul to Demy 8vo, xvi + 340 pages, cloth, $3.50. 
2h ethod now commonly employed in this country contains both the theory and th apie chien eee 
not used anywhere in the book. In connection subject, and it is edition, re-written. vil + 448 pages, 40 
theoretical deseriptions, the well illustrated with diagrams gures and 22 half-tone plates, cloth, $4.00, 
Re jirections for performing the necessary experi- e meters. It is quite up to date MASON. Examination of Water, Chem- 
ns for ry exper and includes both European and American prac- 
wr q ents to test the value of the theory, and a_ tice. Moreover, it is systematic and logi “= revised, 12mo, vi + 156 pages, cloth, 
umber of performance curves are introduced at arrangement. Th 
: yer points to show th . ree chapters are occupied with FOLWELL. Water-Supply E 
pli pad produced an introduction to the descriptions, and these 2d edition, revised and ohiarged 
both by the application o ages, iliustrated, with 06 Sgures and 
exper sion 0 e characteristics o 
At the close of the book two chapters deal with ments. The principles of Purktt- 
the latest types of alternating current generators types i peaneloge 2d edition, revised, Sv : 
a revised, 8vo, xii + 309 page vure: 
and motors. This section is of considerable in- theory is including half t — 
‘orest at the present time, on account of the used in these and ater-Suppiie 
ndeney to employ alternating current motors not dis Svo. xiv 746 
pane courage the non-mathem . Xiv + 746 pages, 231 figures, cloth, $5.00, 
35 q for traction and other purposes. Most of the will be able to follow th aan vena RICHARDS. The © | 
e descriptive 2 out of 
q machines described here are at the present time p matter 12mo, v + 161 pages, cloth, $1.00. 
mainly of academic interest, but it would be un- ideal u eory, although the RICHARDS. The Cost of Liv 
se of the book is to combine th ifie = iving as Mod- 
safe to say that any one of these will not find bulk of the book nlieeahoapellieiee Bd ae by Sanitary Science 
aa = commercial application. describin n kl : filled with excellent matter $1.00 n, enlarged. 12mo, ix + 156 pages, cloth, 
: g a nds of direct and 
Viewing th and alterna r 
7 that it . o any general reader o, 
who is not thoroughly familiar with types. Considerable attention is given to the by te the 
sai dn r with the subject, measurement of polyphase current power a text and 14 full-page half tones, cloth, $3.54 
yoth from practical and theoretical experience. energy, and special met 
rblle While the arrangement is somewhat logical, it the measurement of x 75 pages, 70 Agures, cloth, lth. 
is i ent of stora 5 
te. is not systematic enough to make easy reading. discharge, are carefully coe ew charge and ocepme E. Municipal Improvements 
Under the direction of a competent instructor, Among the most Ho earn ses “$1.75. enlarged. 12mo, viii + 207 pages, cloth 
thr facilities available, ters are those dealing with FOLWELL. Sewerage 
rew S he book can be used as a text with excellent insu aes a Sd odition, revised. Svo, x + 45 
cipal satisfaction. It is undoubtedly one of the best — fgares’ in te text, cloth, 
rd it ® books on the subject of alternatin nergy. aximum demand me- as 
g currents, and ters are used t OGDEN. Sew 
» «sa reference book for students, manufa © permit the charging of a rate DEN. Sewer Design : 
cturers based upon th 12mo, xi + 234 pages, cloth, $2.4 
atails users of alternating current machinery it consumer, who FOWLER, Sewage Work 
= will prove , pays less if he draws 2 7 35 orks Analyses 
i 4 prove exceedingly valuable. It occupies th a uniform 12mo, vii + 135 pages, 11 figures, c ‘ 
ewer same field as suck p e current than if his demand is fluctuating. R SCH 
oks as’ Steinmetz’s “Alter- cent developments in e- UYLER. Reservoirs for Irrigation 
nating Current Phenomena,” “Smith's “Practical k prepayment meters now Water 
make the use of such devices entirel i 
naps, : g urrents, Bedell and Crehore’ y pract cable, Large 8vo, 432 pages, 193 fi or 
tur- | “Alternating Currents,” and Franklin and wit. = by thelr use much bookkeeping and other $5.00. ee 
work, 4 llamson’'s “Alternating Currents,” but it differs Th expense is saved the supply company. Ft ERTES. Water-Filtration Works 
whe ® from all of these in ’ ese types receive ample treatment in the book 12mo, xviii + 283 pages, 45 figures and 20 half 
; dol- Si several particulars, so that and, although some of : tones, cloth, $2.50. — 
it supplements them all. The book i RICHARDS, T 
tates. and. in- upon the market within a few months 12mo 130 on Shelter 
pers,” : y heavy- 8, C10 
» tact q faced titles which easily catch the eye as the The ~ fully described and illustrated. BASHORE. The Sanitation of a © 
places Pages are turned over, . & chapters on 12 
and testing, which are among the pages, 16 full-page haif-tone plates, 
igning q SOLOMON'’S EL est in the book. An ample index and a ve WINTON. The M , 
ECTRICITY METERS. complete table of contents tl 
4 | probably surprise the general greatly facilitate the cloth, $0.42 ee 
® learn how many types of . al reader to use of the volume for reference. While written een ie : 
srtnel- tis Surpose Mea Pp E of meter are in use for in England, it is none the less valuable f PARSONS, The Disposal of Municipal 
ning the amount of elec- American readers, as modern practice this Svo, cloth. May 10th, 
y a consumer. Here is a country is carefully described VENABLE. A 
orders antity ineters, containing descri 
, ’ ptions of a very HOUSE HINTS.— , 1, May 10th. 
large numbe A practical treat 
po a a er of radically different types. The detail pertaining LL. Personal Hygiene 
The pages, $i figures, cloth, $1.50 net. 
what- e flelds of application of 
e book Beneral classe n of the two Almost every conceiv TP and WINSLOW. Element 
on. different. 8 of instruments, however, are quite struction a at Special 
Ulectricity meters are used 1 nd furnishing is touched upon in this 
commercia} argely for pamphlet. The remark 
; ‘| purposes; that is, for determin s on each topic are neces- 12mo, vi + 62 pages, cloth, $1.25 
me ‘he proper charges to be mad x etermining sarily brief, considering the space available, but HAZLEHURST tig 
me other sneters, either electric service. they are extended enough to afford many Water Werke 
apers. 3 cording ’ rs) e indicating or re- hints. Followin u 2d edition, revised and enlarged. 8 : 
me the test in scientific work, in betical is an alpha- pages, 61 figures, cloth, $2.50. 
go, Ill power stocions and machines, in of and dealers in building JOHN WIL 
iat Be machines, ond in stan “tgp operation of ment, but only one manufacturer is given nouns EY & SONS 
- dard r calibrating the each head. 43 & 45 East 19th Street, NEW YORK CITY 


432 


ENGINEERING LITERATURE. 


The Marine Screw Propeller. 
Reviewed by D. W. Taylor.* 

DIE SCHIFFSSCIIRAUBE.—By Albert Achenbach, Prin- 
cipal of the Royal Naval Academy at Kiel. Part I. 
Its Development and Graphical Representation. Kiel, 
Germany: Robert Cordes. Cloth; big x 9% ins.; pp. 

; 2 plates and two folding tabies. 10 marks; 

American pu.ice, $4. 

This is the first volume of a three-volume work 
on the marine screw propeller. It covers the 
historical development of the screw, the graphic 
representation of screw propellers and some 
special types of screws of German invention. The 
author proposes in the second volume to take up 
matters of construction, and in the third volume 
the theory and design of screws. 

In the volume now in hand the author, after a 
brief chapter of basic geometry and definitions, 
presents very briefly the historical development 
of the screw. This sketch is substantially a con- 
densation of the historical portion of John 
Bourne’s classical work of 1852, “A Treatise on 
the Screw Propeller.” The author follows Bourne 
in ascribing to Ericsson and Smith the credit for 
the introduction of the screw into practical use. 
Smith was an English farmer, but was fortunate 
enough to secure the backing of an English 
banker. His patent for a clumsy one-bladed 
screw of a complete convolution was taken out 
in England on May 31, 1836, antedating thus by 
a few weeks, only, the patent granted Ericsson on 
July 13, 1836, for a screw propeller consisting of 
a number of blades set around a short cylinder. 
The design of the trained Swedish engineer was 
mechanically far superior to that of the English 
farmer, but the latter succeeded in enlisting the 
support of the English Admiralty where the 
Swede failed. Ericsson, however, succeeded in 
obtaining the support of the Americans Ogden 
and Stockton and came to America, where, as 
well as in France, his type of screw was soon 
generally accepted. The Smith screw still had 
preference in England, although the clumsy first 
design was soon improved upon as a result of 
practical experience. It is recorded that the first 
man-of-war fitted by Smith had a one-bladed 
screw forming a complete helicoidal convolution. 
Early in its life the vessel, through grounding, 
broke off about half of the screw surface, with 
the result of an immediate gain in speed and a 
prompt improvement in subsequent Smith screws. 
It is to be regretted that Herr Achenbach, who 
gives in his historical chapter some space to 
freak screws of early days, taken from Bourne, 
has entirely ignored the work of the Ameri- 
cans, Bushnell and _ Stevens. Bourne him- 
self does but scant justice to these pioneers. 
When Bushnell in 1776 built a submarine boat, 
navigated and propelled by one man, he fitted it 
with rude screw propellers for propulsion and for 
forcing it up and down in the water. Bushnell, 
in October, 1787, described to Thomas Jefferson 
his appliance as follows: 

An oar formed upon the principle of the screw was 
fixel in the fo epart of the vessel; its axis entered the 
ve cel, and being turned one way rowed the vessel for- 


ward, but being turned the other way rowed it backward. 
It was made to be turneid by the hand or foot. 


While Bushnell's submarine boat did not ac- 
complish its purpose of destroying the English 
men-of-war, there is no doubt that it did move 
with its one-man power, and it seems that the 
American patriot was the pioneer in actual ma- 
rine propulsion by the screw. 

The work of John Stevens, of Hoboken, was 
notable, and should not be ignored in any history 
of screw propulsion, however brief. Stevens, in 
1804, more than thirty years before Smith and 
Ericsson, built a small boat fitted with boiler, 
engine and twin screws of his own design. The 
screws were four-bladed, closely resembling mod- 
ern types of screws, aS may be seen by anyone 
who cares to examine them in the National Mu- 
seum in Washington, where they are preserved. 
The boiler appears to have been unsuccessful, 
but it was demonstrated that the apparatus 
would drive the boat for short distances at 7 or 
8 miles per hour. The Stevens screw, however, 
was before its time. The engines of the day were 
poorly adapted to screw propulsion, and Stevens 
turned his attention with great success to the 


*Naval Constructor, WU. 8. N., U. S. Navy Yard, Wash- 
ington, D. C. 


construction of paddle vessels, although it ap- 
pears that he continued to advocate the screw 
propeller. While no one will begrudge the credit 
to which Smith and Ericsson are entitled for 
the commercially successful application of the 
screw, there is no doubt that John Stevens made 
the first mechanically successful application in 
connection with steam propulsion. 

Leaving historical matters, Herr Achenbach 
devotes the greater portion of the present volume 
to the descriptive geometry of the screw and the 
various approximate methods of developing into 
a plane surface the undevelopable helicoidal 
screw surface. The methods of representing 
graphically screws of all kinds of variable pitch, 
and with inclined and curved generatrices, are 
given and explained. This portion of the book is 
excellent. The treatment is adequate, clear and 
concise, and accompanied by an ample number 
of figures. For developing a screw surface the 
author appears to prefer a method taken from 
Barnaby, although he gives several other meth- 
ods. Barnaby cuts the screw surface to be de- 
veloped by a cylindrical surface co-axial with 
the axis of the screw. This cylindrical surface 
cuts the screw surface in a helix which is pro- 
jected to the rear as a circle. Barnaby cuts the 
cylinder by a plane osculatory to the helical sur- 
face at the center of the blade. This cuts the 
cylinder in an ellipse which has the same circu- 
lar rearward projection as the helix cut from 
the screw surface. The elliptical arc correspond- 
ing to the helix is then swung about a line per- 
pendicular to the axis into a plane perpendicular 
to the axis, and repeating this for a number of 
points the developed screw profile can be plotted. 
Barnaby’s method is perhaps the most accurate 
of the approximate methods, but somewhat more 
complicated in application than others equally 
good for practical purposes. 

The closing chapter of the volume applies the 
methods developed in the preceding portion of 
the book to the delineation and description of 
two types of German patent propellers, the 
Zeise propeller and the Niki propeller. The lat- 
ter is the invention of his Royal Highness the 
Grand Duke Frederick August von Oldenburg. 
The essential feature of the royal invention is 
the separation axially of the several propeller 
blades, one blade of a three-bladed propeller, for 
instance, being located on the. hub forward of 
the usual position, and one blade aft of the 
usual position. The inventor proposes thus to 
secure greater distance between the blades in 
operation, with consequent diminution of inter- 
ference and less tendency to cavitation. It would 
seem doubtful, however, whether this result 
could be obtained. Thus, in a three-bladed pro- 
peller of 18-ft. pitch the slices of water between 
the successive blades when in operation would 
be in round figures, neglecting slip, each 6 ft. 
thick axially. If one blade is set a foot forward 
of its normal position and one a foot aft, the 
same slices would be in succession 7 ft., 7 ft., 
and 4 ft. thick axially. Whatever the blades 
have gained as regards two slices would be lost 
on the third. The essential features of the Zeise 
propeller appear to be, according to the author, a 
pitch decreasing radially, a rather narrow blade 
and skillful design. As regards mechanical feat- 
ures, the author gives no very convincing reason 
for his very warm praise of the patent Zeise and 
Niki propellers. He gives a table furnished by 
the Zeise Company showing comparative results 
on a yacht tried with a Zeise propeller, a Niki 
propeller, another patent propeller and a pro- 
peller of the usual type. As compared with the 
trials with the usual type of propeller, the trial 
with the Zeise propeller gave an increase of speed 
from 12.86 knots to 13.92 knots, and the trial 
with the first Niki propeller gave an increase 
from 12.86 knots to 14.06 knots. These are 
notable gains, which the author in his text 
ascribes entirely to the propellers. The data 
given in the table are not sufficient for critical 
analysis of the figures, the dimensions and dis- 
placement of the yacht, for instance, not being 
stated; but it is stated in the table that when 
tried with the propeller of ordinary type the 
mean draft of the vessel was 12 ft. and the 
horse-power developed 801. With the Zeise pro- 
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peller the mean draft was 11 fr and the 
horse-power 1,097. With the Niki peller Pe 
mean draft was 11 ft. 3% ins. he ey 
power developed 1,116. It appear: n, on the 
face of the table, that the increas. ynethins 
over 8% of speed with the Zeise p: rand P| 
with the Niki propeller was coir, t with a 
decrease of trial draft of about « nd an ip. 
crease of horse-power of about 37° + the Zeis, 
propeller and nearly 40% for the » . propeller 
These facts indicate clearly that gain in 
speed was not due entirely to mer «rious feat. 
ures of the patent propellers and m cht, indeed 
be more than accounted for by the J reased trig 
displacement and the increased ¢; power, al. 
though, as already stated, the dai: are inade. 
quate for critical analysis. 
There is an obvious typographi | error jn 


Table II., the indicated horse-power > the star. 
board engine being given for the usa} 


type of 
propeller as 711, when 411 is intended There jg 
also a curious feature in the statement of dra 


for the trial with the ordinary type of screw, the 
draft aft being given as 12 ft. 12 ins, insteag o 
13 ft. On page 47 of the text there was noted a 
minor typographical error in an equation near 
the bottom, # being written where x is meant 
The typographical work in general, however, js 
excellent. The 25 plates are bound in with the 
text, but are so arranged that the portion of each 
plate which comes between the leaves when 
opened out is left blank, thus facilitating the 
examination of plates and text simultaneously 
The lettering in the plates is in the characters of 
the German alphabet, while references in the tex: 
to the plates use Latin characters. This js 4 
matter which is found annoying when following a 
figure by the description in the text 

In conclusion, it may be said that Volume L. of 
Herr Achenbach’s work covers no new ground 
and contains little that is original, the portion 
of most value being a compilation or modifica- 
tion of the works of earlier workers in the field- 
to which, by the way, the author gives due credit 
The special subject of the methods of graphic 
representation in connection with screw pr- 
pellers is covered very fully and very well. 


> 


REPORT ON SEWAGE PURIFICATION AT COLUMBUS, 
OHIO.—Made to the Chief Engineer of the Board of 
Public Service by George A. Johnson, Engineer {n 
Charge of the Sewage Testing Station. November 1) 
1905. Columbus, O.: Board of Public Service (Henry 
Maetzel, Chief Engineer). Cloth: 6 ~« {% ins. p 

; folding and other plates and many tables. Post- 
age, 19 cts. 


, This valuable report on sewage purification ex- 
periments at Columbus was abstracted at such 
length in Engineering News for March 29 and 
April 5 that further notice seems unnecessary. 


> 


SCIENTIFIC ASPECT OF WATER PURIFICATION- 
By Freeland Howe, Jr.,’ Sanitary Chemist and Bar 
teriologist. Pittsburg, Pa.: Pittsburg Filter Manu 
facturing Co. Paper; 6 x 9 ins.; pp. 5°. 

Those who wish to go somewhat deeply into 
the physics and chemistry of water purification 
without consulting original authorities, will find 
this pamphlet of service. 


TAYLOR AND THOMPSON'S 
CONCRETE 


PLAIN AND REINFORCE”) 


Bristling with valuable data. CEMENT (ND ENGI 
NEERING NEWS, Nov. 1905. 


8vo, xl + 589 pp., 176 figures. 
(21/- net) 


JOHN WILEY & SONS 
43 and 45 E. 19th St, New York City 


Cloth, $§.00 
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Pattern Making. 


Reviewed by W. W. Bird.* 
1 I ERN MAKING.—A Treatise for the 
Makers, Foundrymen, Apprentices and 
By Herbert Aughtie, I. Mech. 
Eng.: “The Scientific 
ng Co. 5% x 8% ins.; pp. 166; 
in the net; American price, 60. 
che second edition of a very good book 
<ubject of pattern-making. To those 
vith patterns and foundry usages the 
be of special value, as it is not padded 
itt -al principles and elementary work. The 
, . pter is all that is given up to prelimi- 
nari¢ ye next six are on peculiarities of the 
on ich as loose pieces, skeleton patterns and 
ifter p.ates. 
‘ ter VIIL, on Loam Molding, is especially 
7: is well known that the English foun- 


a . excels in this branch; more space could 
well ne allowed for this subject. The two ex- 
amples given, however, are well illustrated and 
fully explained. The remaining chapters con- 
sider jmore elaborate patterns. The final chapter 
describes a band saw in detail. It would be bet- 


ter to devote this space to telling what can be 
done with a band saw. The author evidently 
does not consider that the modern molding ma- 
chine is worthy of being considered in connection 
with pattern work; at least, he does not mention 
the subject. 

For genuine information upon pattern construc- 
tion, variety of examples and completely dimen- 
sioned illustrations, this book is worthy of a place 
in the front rank. 


A PRACTICAL TREATISE ON THE STEAM ENGINE 
INDICATOR AND INDICATOR DIAGRAMS.—With 
Notes on Engine Performance, the Expansion of 
Steam, Behavior of Steam in Steam Engine Cylin- 
ders, and on Gas and Oil Engine Diagrams. By W. 
Worby Beaumont. Second Edition, Revised and En- 
larged. New York: D. Van Nostrand Co. London, 
Eng.: ‘The Electrician” Printing & Publishing Co., 

Ltd. Cloth; 5% x 8% ins.; pp. 261; 128 figures in the 

text. , net. 


The principal part of Beaumont’s “Steam En- 
give Indicator” is a series of chapters which ex- 
plain the form of indicator-card given by various 
types of engine. These chapters contain many 
specimen diagrams and a fairly clear text ac- 
companiment. Beginning with a diagram taken 
on an old atmospheric engine, presumably built 
by Smeaton, the scope of simple, compound and 
multiple-expansion engines is covered, including 
such special forms as compound engines of the 
tandcm type with “idle” spaces acting as com- 
pensating cylinders. Gas engine diagrams are 
discussed in a further chapter. This latter chap- 
ter, however, exhibits well the principal defici- 
encies of the book. The delicate subject of gas 
eng ne indicating is represented in but a very 
elementary, non-thorough manner; in fact, one 
may read the chapter without realizing the dis- 
tinguishing difficulties of the gas engine in re- 
spect to indicating. Throughout the book thor- 
oughness and analytical instruction are sacrificed 
to an easy style of description, Thus no hint is 
given of what degree of accuracy may be ob- 
tained in an indicator diagram and how accu- 
rately the diagram may then be measured—a 
matter which vitally affects every engine test 
and every test report. The introductory chap- 
ters describing the indicator, and a very unsatis- 
factory chapter on drum-actuating arrangements 
and the attachment of the indicator, together 
about 60 pages, accomplish little more than to 
show one or two styles of the ordinary or “stand- 
ard” indicator; in addition, a single continuous 
indicator and a clock-driven indicator are shown, 
and an optical indicator is mentioned. There is 
no evidence that integrating indicators have ever 
been made or that indicator springs need occa- 
‘nally to be calibrated. 

‘ie avoidance of mathematics and the use of 
‘ry simple though often clumsy and tedious 
’ make the book of service to many who 
‘ not appreciate a treatise on the indicator. 
‘ch, and as a descriptive text on cards, the 

28 value, but even here the failure to dis- 

° study of engine defects as revealed by 

r r cards is a serious fault. 


\or of Mechanical Engineering and Director of 
n Shops, Worcester Polytechnic Institute, 


EMINENT ENGINEERS.—Brief Biographies of Thirty- 
two of the Inventors and Engineers who did Most 
to Further Mechanical Progress. By Dwight God- 
dard, M. Am. Soc. M. E. New York: The Derry- 
$750" Co. Cloth; 5% x 8 ins.; pp. 280; illustrated. 


In selecting the 32 subjects for these biog- 
raphies, the honors were equally divided between 
American and European engineers. The Ameri- 
can sketches are headed by Benjamin Franklin 
and John Fitch, and concluded by James B. 
Eads. Arkwright, Newcomen and Watt head the 
Europeans, and Bessemer and Sir William Sie- 
mens close the list. Some of the sketches have 
already been noted in these columns in their 
original form, they having first been issued, from 
1903 on, as monthly bulletins by Wyman & Gor- 
don, of Worcester, Mass., and Cleveland, O. Some 
of the sketches have since been enlarged and re- 
vised. In selecting the names, the object was to 
include men who had “accomplished something of 
importance in the development and application 
of power and machinery.” The volume, as a 
whole, brings together, in convenient and readable 
form, brief biographies of men whose careers are 
of interest to every engineer. 


UNDERGROUND WATER RESOURCES OF_ LONG 
ISLAND, NEW YORK.—By A. C. Veatch, C. S. Slich- 
ter, Isaiah Bowman, W. O. Crosby and R. E. Horton. 
Professional Paper No. 44, U. S. Geological Survey. 
Charles D. Walcott, Director. Washington, D. C.: 
Pub. Doc. Paper; 9 x 11% ins.; pp. 394; 34 plates 
(three in pocket) and 71 text illustrations. 

The underground water resources of Long 
Island have long been a subject for speculation, 
and later for careful study. Their importance to 
Brooklyn as sources of water supply have added 
greatly to their interest. In this large volume 
Mr. Veatch first outlines the geology of the island 
and describes its underground water conditions. 
The section of greatest interest to engineers is 
the one contributed by Professor Slichter, on 
‘“‘Measurements of Velocity of Underflow on Long 
Island.” The arrangement of test wells and the 
electrical devices used for recording the under- 
ground flow during the tests are fully described 
and illustrated. Professor Slichter concludes that 
“large amounts of ground water can still be ob- 
tained along the south shore of the island, espe- 
cially if deep wells of large diameter can be suc- 
cessfully bored.’’ He considers it probable that 
the California, or “stovepipe,’’ method of well 
sinking would be successful on Long Island (see 
Engineering News, Nov. 12, 1903). Mr. Veatch 
and Mr, Bowman present a compilation of well 
records, and Mr. Crosby contributes 16 pages on 
“Results of Sizing and Filtration Tests.” The 
surface streams of Long Island are described by 
Mr. Horton and the results of gagings are given. 
Altogether the monograph is one of the most 
notable ones ever issued on underground waters. 


> 


MASSACHUSETTS HIGHWAY COMMISSION.—Thir- 
teenth Annual Report. January, 1906. Boston, Mass.: 
Pub. Doc. (No ). Cloth; 5% x 9 ins.; pp. 99; 
many tables and folding map. 

NEW Je&RSEY COMMISSIONER OF PUBLIC ROADS.— 
Report 8 oe year ending Oct. 31, 1905. Trenton, 
Ww. V9.3 Doc. Cloth; 6 x 9 ins.; pp. 174; 
plates and folding map. 

These two reports follow the well-known lines 
of previous issues. Each describes in some detail 
the work of the year and gives many valuable 
figures of cost. The Massachusetts report con- 
tains more statistical matter than does that from 
New Jersey. An appendix to the Massachusetts 
volume is devoted to a report by the Forester of 
the Commission, Mr. Edward W. Breed, who has 
charge of the planting of shade trees on State 
highways. The New Jersey report contains 
“Standard State Aid Spesifications for Stone 
Roads,” which cover the subject in considerable 
detail. It also contains brief papers on “Road 
Maintenance,” by Robert A. Meeker; “Road Re- 
pairs,” by James Owen, and “Dust and Its Pre- 
vention,” by J. J. Albertson. 


— 


CONDITION AND COST OF COUNTRY ROADS IN 
No. 6, Highway Department, State 


Sam Huston, Commissioner. Columbus, 0O.: 


Pub. Doc. Paper; 6% x 9% ins.; pp. 95 
There are here presented the results of an at- 
tempt to secure detailed information regarding 
the condition and cost of county and township 
roads in Ohio. Unfortunately, the respective au- 
thorities did not respond at all well to the de- 


tailed inquiries sent to them. The returns are so 
incomplete that no summaries for the whole State 
could be made. Such figures as were reported 
for the mileage of earth, gravel, macadam, un- 
classified unimproved roads, toll roads, and to- 
tals of the foregoing, are given by counties, fol- 
lowing the detailed text for each county and 
town reporting. Aside from the facts already 
indicated, the various reports contain informa- 
tion on the organization of road work, scrapers 
and other equipment in use, taxes raised in the 
form of labor and of money for road improve- 
ment, and the character and cost of some of the 
roads. 


ROADMASTERS AND MAINTENANCE OF WAY ASSO 
CIATION.—Proceedings for 1905 Beardstown, [ll 
C. E. Jones, Secretary. Cloth; 5% « 8% ins.; pp 147 
In addition to reports and discussions on ties, 
rail joints, hand cars, distributing and laying 
rails and ties, and lining and surfacing track, 


there are three papers, as follows: ‘Advances in 
Track Improvement,” W. M. Camp; “Track for 
Modern Trains and Tonnage,” A. Morrison, and 


“Switches and Frog and Switch Protection,” E. E. 
R. Tratman, of the editorial staff of Engineering 
News. 


STRESS AND STRAINS FOR ROOFS 


A valuable work of reference for constructing engi- 
neers and draftsmen in design and construction of iron 
roofs and structural work, consisting of nearly one 
thousand examples. 


~ 


For further information apply to Spon & Chamberlain: 


Now Ready—New Edition of 


PORTLAND CEMENT 


Its manufacture, testing and use, by D. B. Butler, 
thoroughly revised and enlarged. This book is divided 
into three parts, the first dealing with Portland Cement 
and contains chapters on raw materials, wet mills, dry- 
ing floors, and kilns and the dry process. Part II. 
Testing of Portland Cement. Contains chapters on 
soundness, ‘tensile strength, setting properties, chem- 
ical composition, ete. Part III. Deals with the use of 
Portland Cement, and covers the subject thoroughly. 


By mail, price, $5.25. 


A Comprehensive Book on 


HYDRAULICS AND HYDRAULIC 
MACHINERY 


By R. G. Blaine, Second edition ‘thoroughly revised 
and enlarged. Contains 34 chapters, among which are 
the Introduction, Compressibility of Water, Fluid and 
Fluid Pressure, Measurement of Flowing Water, Water 
Wheels, Centrifugal Pumps, Turbines, Hydraulic Pres 
sure Machinery, Hydraulic Jacks and Rams. 


468 pages, 307 illustrations; Svo, cloth. 
By mail, $5.25. 


Only a few copies left. 


SILICO-CALCAREOUS SANDSTONES 


Describing building stones from quartz-sand and 
lime. The chemical and technical processof their 
manufacture, by Ernest Stoffier, Engineer, with 22 
drawings and five plates. 


Price, post paid, $1.00. 


SPON & CHAMBERLAIN 


Publishers Standard Engineering Books . 


Dept. E N., 123 Liberty Street, New York 
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ENGINEERING LITERATURE. 


April 12 06. 


Literary Magazines. 


“The Pan-American Railway” is the subject 
of an interesting article by Mr. Chas. M. Pepper 
in the April “Scribner’s.” Mr. Pepper does not 
claim that the railway as a whole is likely to be 
built at any early day, or that when built its 
through traffic, carried in competition with ocean 
lines of transport, would be of any economic 
importance comparable with that of our trans- 
continental railways. What he does claim, and 
is undoubtedly correct in claiming, is that a large 
part of the proposed line is needed as a matter 
of local development by the several countries 
through which it will pass. At present more is be- 
ing done in the Andes countries of South America 
in the way of railway construction than for 
many years past, and the work is reviewed by 
Mr. Pepper. The total length of railway re- 
quired to be built to complete a continuous line 
connecting the present Mexican railway lines on 
the north with the Argentine lines on the south 
is nearly 5,000 miles, and a large part of this 
will be over some of the most difficult country 
that railways have ever covered. The complete 
realization of the dream of the Pan-American 
railway enthusiast, therefore, certainly lies very 
far in the future. 

“The World's Work” for April is devoted to 
life insurance and its problems, many practical 
and helpful articles on life insurance, of interest 
to policyholders, being included. In “The Re- 
view of Reviews” this month the work of the 
Reclamation Service in the Colorado Delta is de- 
scribed by Mr. C. J. Blanchard, the Service’s 
Statistician. “Volcanoes and Earthquakes in the 
Carribean Region,’”’ by Dr. Francis C. Nicholas, 
is another “Review of Reviews’” paper of par- 
ticular interest just now when a volcano in 
another part of the globe is attracting world- 
wide attention. Still another engineering matter 
to which this magazine gives attention is the 
International control of Niagara to prevent de- 
struction of the great cataract. 
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Publications Received. 


DIE ABWASSERREINIGUNG.—Mit Riicksicht auf die 
Reinhaltung der Wasserliufe vom Hygienisch-tech- 
nischen Standpunkt. From a paper read before the 
Deutschen Medizinalbeamtenvereins, September, 1905. 
By Prof. K. Thumm, Member of the Royal Testing 
Laboratory for Water Supply and Sewage Disposal. 
Berlin, Germany: Carl Heymann. Paper; 6 x 9% 
ins.; pp. 16. 


AMERICAN MINING CONGRESS.—Proceedings of the 
Seventh Annual Session. Part II. Containing the 
Papers of 1904. Portland, Oregon, Aug. 22 to 27, in- 
clusive. Denver, Colo.: The Congress (James F, Call- 
breath, Jr., Secy.). Paper; 6 x 9 ins.; pp. 232; il- 
lustrated. 


THE AMERICAN MOSQUITO EXTERMINATION 
CIETY.—Year Book for 1904-1905. Containing the 
Proceedings of the Second Anti-Mosquito Convention, 
held in the City of New York, December 15 and 16, 
1904. Edited by Henry Clay Weeks and Edward Ha- 
gaman Hall, Secretaries. New York: The Society 
(Office of Secretary, Bayside, L. I.). Paper; 5% x 9 
ins.; pp. 116 + 12; illustrated. 


U. S. GEOLOGICAL SURVEY. 
. Walcott, Director, Washington, D. C.; Pub. Doc. 
5% x 9 ins. 

No. 269: Corundum and Its Occurrence and Distribution 
in the United States. (A revised and enlarged edi- 
tion of Bulletin No. 180.) By Joseph Hyde Pratt. 
Pp. 175; 18 plates and 26 text figures. 


THE CITY CLUB OF NEW YORK.—Report 1904-5. 
New York: The Club (Lawrence Veiller, Secy., 55 
West 44th St.) Paper; 6 x 9 ins.; pp. 143 


CONCRETE STEEL BRIDGES AND VIADUCTS.—(Writ- 
ten in Rtssian.) By G. Podolsny. Moscow, Russia: 
The Author. Paper; 7 x 10% ins.; pp. 476; 304 fig- 
ures in the text and many tables. 


DISTRIBUTIONS d’EAU.—Assainissemen des Villes. By 
A. Debauve, General Inspector of Bridges and Parks, 
and Ed. Imbeaux, Engineer of Bridges and Parks. 
Third edition, revised and greatly enlarged. In three 
volumes. Paris, France: H. Dunod & E. Pinat. Pa- 
per; 6% x 9% ins.; pp. 732 + 579 + 608; many text 
figures and tables; 72 plates in separate volume, 9% 
x 12% ins. 

ELEMENTARY ELECTRICAL ENGINEERING. — In 
Theory and Practice. A Class Book for Junior and 
Senior Students and Working Electricians. By J. H. 
Alexander, M. B., I Author of ‘“‘Model En- 
gine Construction.’ London, Eng.: Crosby , Lock- 
wood & Son. New York: D. Van Nostrand Co. * Cloth; 
5 x 7% ins.; pp. 208; 181 figures in the text. $2. 
net. 


AN ELEMENTARY TREATISE ON PHOTOTOPO- 
GRAPHIC METHODS AND INSTRUMENTS.—Includ- 
ing a Concise Review of Executed Phototopographic 
Surveys and of Publications on this subject. By J. 
A. Flemer, Topographical Engineer. New York: John 
Wiley & Sons. London, Eng.: Chapman & Hall, Ltd. 
Cloth; 534 x 9% ins.; pp. 438; 109 plates. 


HEAT AND LIGHT FROM MUNICIPAL 4 AND = 
WASTE.—By Joseph G. Branch, M. Soc., M. 
Chief of the of tion ‘and 
evators, Member of the of Examining E 
neers for the City of 8t. Louis. St. Louis, Mo.: 
tional Equipment Co. Cloth; 5% x 8 ins.; pp. 305; 
56 illustrations in the text. $3. 


HILFSBUCH FUR DAMPFMASCHINEN-TECHNIKER. 
—Edited by Josef Hrabaék, Professor in the School of 
Mines at Pribram. Fourth Edition. In three parts. 
ns. ; PP xix + + x res and many 

tables. 20 marks. American price, = 


IRRIGATION IN THE MADRAS PRESIDENCY.—Re- 
port for the year 1904-5. (A. H. Garrett, Chief En- 
gineer for Irrigation.) Madras, British India: Pub. 
Doc. Boards; 8 x 13% ins.; pp. 128; folding map. 


JAHRBUCH DER SCHIFFBAUTECHNISCHEN GE- 
SELLSCHAFT.—Seventh Volume. Berlin, Germany: 
Julius Springer. Cloth; 7% x 10% ins.; pp. 715; il- 
lustrated. 40 marks; American price, $16. 


THE MERCHANTS ASSOCIATION OF NEW YORK.— 
Year Book, 1906. New York: The Association (S. C. 
Mead, Secy., New York Life Building). Paper; 6% 
x 10 ins.; pp. 66. 


METALLURGICAL —By Joseph W. 
Richards, A. C., Ph. D., of Metallurgy in 
Lehigh University, Author “of “Aluminum, Its Metal- 
lurgy, etc.’’ Part I. Introduction, Chemical and 
Thermal Principles, Problems in Combustion. New 
York: McGraw Publishing Co. Cloth; 6 x 9% ins.; 
pp. 208. $2, net. 


MUNICIPAL OWNERSHIP IN GREAT 
By Frederic C. Howe, Ph. D. (In Bulletin 62, 
Bureau of Labor, January 1906.) Washington, 
ea Doc. Paper; 5% x 9 ins.; pp. 1—123; many ta- 

es. 


ON THE EXTERMINATION OF THE MOSQUITO.—By 
A. H. Doty, M. D., Health Officer of the Port of New 
York. (Extracted from the American Journal of the 
erry Sciences, February, 1906. Paper; 6 x 9 ins.; 
PP. 


PANAMA TO PATAGONIA.—The Isthmian Canal and 
the West Coast Countries of South America. By 
Charles M. Pepper, Author of ‘“To-morrow in Cuba.’’ 
Chicago, Ill.: A. C. McClurg & Co. Cloth; 5% x 9 
ins.; pp. 398; illustrated. 


PRESENT STATUS OF WATER ANALYSIS IN CON- 
NECTION WITH THE INVESTIGATION OF TY- 
PHOID EPIDEMICS.—By Ernest C. Levy, M. D., 
Richmond, Va., Director of Laboratory of “eity Water 
Department. (Read before 36th Annual Session of 
the Medical Society of Virginia at Norfolk, Oct. 24-27, 
1905.) Paper; 5% x 8 ins.; pp. 11 


REDUCTION OF RATES FOR ELECTRIC LIGHT.—A 
Report Submitted to the Chicago City Council by Bion 
J. Arnold, Consulting Engineer and William Carroll, 
City Electrician. Paper; 6 x 9 ins.; pp. 12 


REPORT OF THE CHIEF OF THE MINING BUREAU. 
—To the Honorable Secretary of the Interior. By H. 
D. McCaskey, Chief of the Mining Bureau. Being for 
the year ended August 31, 1905. Manila, P. I.: Pub. 
Doc. Paper; 5% x 9 ins.; pp. 66; three folding maps 
and 13 plates. 


REPORT ON THE OPERATIONS OF THE COAL- 
TESTING PLANT OF THE UNITED STATES GEO- 
LOGICAL SURVEYAT THE LOUISIANA PURCHASE 
EXPOSITION, ST. LOUIS, MO., 1904.—Edward W. 
Parker, Joseph A. Holmes, Marius R. Campbell, o 
mittee in Charge. Professional Paper, No. 48, 8. 
Geological Survey. Charles D. Walcott, Director. 
Washington, D. C.: Pub. Doc. Paper; 9 x 11% ins. 

Part 1. Field Work, Classification of Coals, Chemical 
Work. Pp. 1 to 300; three plates (one in pocket) and 
10 text figures. 

Part II. Boiler Tests. Pp. 301 to 979; four plates and 
= text figures. 

I Producer-gas, Coking, Brique‘ting and 
Washing Tests. Pp. 980 to 1492; six plates and 32 
text figures. 


SANITARY PAPERS.—Reprinted from The Journal of 
Infectious Diseases, Supplement No. 2, February, 
1906. Paper; 6% x 9% ins. (for the first two address 
Mr. Gage, at the Lawrence Experiment Station, Law- 
rence, Mass.; for the others, Mr. Kimberly, Board of 
Public Service, Columbus, 0.) 

The Collection and Preservation of Samples of Sewage 
for Analysis. By Stephen DeM. Gage and George O. 
Adams. Pp. 139 to 148. 

On the Bactericidal Action of Copper. By H. W. Clark 
and Stephen DeM. Gage. Pp. 175 to 204. 

Relative Applicability of Current Methods for the De- 
termination of Putrescibility in Sewage Effluents. By 
George A. Johnson, William R. Copeland and A. El- 
liott Kimberly. Pp. 80 to 96. 

A Comparative Review of Current Methods for the De- 
termination of Organic Matter in Sewage. By George 
A. Johnson and A. Elliott Kimberly. Pp. 97 to 108 

The Practical Advantages of the Gooch Crucible in the 
Determination of the Total and Volatile Suspended 
Matter in Sewage. By A. Elliott Kimberly and 
Harry B. Hommon. Pp. 123 to 135. 

A Method for the Direct Determination of Organic Ni- 
trogen by the Kjeldahl Process. 4 A. Elliott Kim- 
berly and M. G. Roberts. Pp. 109 to 122. 


UNITED STATES STATUTES CONCERNING THE 
REGISTRATION OF TRADE-MARKS.—With _ the 
Rules of the Patent Office Relating Thereto. Re- 
vised December 1, 1905. (Frederick I. Allen, Com- 
missioner of Patents.) Washington, D. C.: Pub. 
Doc. Paper; 5% x 9 ins.; pp. 54; one folding plate. 


WATER-SUPPLY AND IRRIGATION PAPERS, UW. 8. 
GEOLOGICAL euRyes —Charles D. Walcott, Direc- 
tor. Washington, D. C.: Pub. Doc. Paper; 6 x 9 


ins. 

No. 154: The Geology and Water Resources of the East- 
ern Portion of the Panhandle of Texas. les 
N. Gould. Pp. 64; 15 plates and.4 text figures. 


YARDS AND TERMINALS AND THEIR OPERATION. 
—By J. A. Droege, Division Superintendent, New 
York, New Haven & Hartford R. be New York: The 
Railroad Gazette. Cloth; 5% x 9 ins.; pp. 285; 81 
figures, mostly in the text. $2.50. 


BOOKS WANT: )_ 


Transactions and Proceedings of 
American Society of Civil Enginee:. 
American Institute of Mining Eng | 
American Society of Mechanical F. 
American Institute of Electrical En. 
National Electric Light Associatio: 
American Chemical Society, 
American Street Railway Associatio 


and other engineering societies; also comp! or 
long runs of any standard engineering per 


EDWARD CALDWELL 
114 Liberty Street, New . 


THE PURIFICATION OF WATER AT MAR!) Re 
Official Report. (Submitted by C. Ar! rown 
Sanitary Engineer to the Board of Pub vice. 
and other platen iding 
Detailed text and tables describe tes’ f me- 

chanical filters in which copper-iron phate 

was used as the coagulant, in conne: with 

lime. The tests extended from May | ‘0 39, 

1905. It should be noted, for the bene‘: of the 

uninformed, that the copper-iron sul)! ite js 

made by the company named above pub- 
lishers. Appended to the report is a table show- 

ing the quantity of metallic copper found in a 

great variety of natural objects, including va- 

rious food stuffs, blood, milk and different organs 


of animals. 
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NEW JERSEY SANITARY ASSOCIATION.—Proceedings 
for 1905. (James A. Exton, M. D., Arlington, Secy.) 
Paper: 6 x 9 ins.; pp. 75. 


The chief paper herein of interest to engineers 
is “Sewage Disposal on the Atlantic Coast,” by 


Mr. George W. Fuller. The paper was reprinted 
in full in Engineering News of Jan. 25, 1906. 
Among the other subjects discussed are the con- 
struction and management of creameries, disin- 


fection, and laboratory training for health officers. 


TRAUTWINE’S 
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BOOK 


18th Edition, 1904 
$5.00 


JOHN WILEY & SONS 


Scientific Publishers 


42 and 45 East Nineteenth Stree’ 
NEW YORK CITY 
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